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cSLd^Jl 4_*xSlj cLiL>xJl oljJj-sb £_jLSI 4_>lj (_£j_^j| *s?“i 

(. 4 —pLji^-'Vl 4 ^wwjjž_-wvJjšJI ^ ^J li »t/« Lli L-*-il ^ 1 L r 11 *jj L A 1 i 4 —aL ^-11 4 _j^jj| ^_lp 

JjjLbJl ^_lp ^-pL>J^>-l ~LaP b*^-^ q-A c0j->L^ 1 4-Jj.S £.Lj ^jLdv^Jlj 4_L?lj^Jl |>j g a a Jj_*j j® £.Lv»(j 1 ^Jp 

c^jU^I ( j*^*>\jj cju^l j-a>cj ^-« 1 j jj LpL^j? ^ ^-g —*jj cl_gJlj:>lj l-g-~^lL h c { j^\y^\ J^pU^j coLj>-!^JIj 

. <—šlj_&^[lj oLl*Jl j-jjij 


A _ <^p i—A3 C 4 o—oi_pl4_J LoJp 1 g o ‘/sjJ (. (_£^Jl _i*-«Jl j— J4_jj ^xjl SLI ^*c &LL1 t-"^ jlS"” LL^ 

b^>J .ilj-P^flj Cjl^L^lj 4_PjLl oLi^xJ jjL>*j ^ g — j LoJ c4_jl5" Lg^lj^ 4—^JjcJl 4—^—l*Ll 4—LoJtll č)Ljl C^>sJlp 4_bl$L^ 
bLihj^lj C£-LoJL>^flj LlL/ 3 ^! ^j-P PxJlj 4_oJj*Jl ( J_ ; J C-^LilOlll LJlSLjdj J^jjjJl 0ji c4_jj*-<Jl j-s^p oLA)^ 4_gJ>-lj^ ^Jp j.ili 


• 4_Ji*jj 4 _Lj>J j_Lj ^ 4-^li^_*JJj cLiliPj LjL^JI jJtSl 4_i Oj-š\J ^Jlp ^ 4_lpUjl 2S'jLč^}\ ^]\ 

i—>i*J £^lj w*>1jj cl—g^“Ljl * Oj-^o Ol 1—<J j—j c4_i^<Jl ^billj 4 «,L.oJ Jjl_^>tJ ^_lp ^j^^Jl ( J_UžJl* (J— 

4_>Jj (J-^J 4-ww^j2-wvJjlj 1 £c_&L<Jl j_)^Jaj £.L>- C 3lb-jS^Jl 4_j^SbžJlj 4_J|yt<Jl j C JL|jj (^wLSl ( JUajJ LujJj ^_S^»sJ 1 --)! alU; A " 

4_Lji5bl oLUa^JI 4—jbjj cL^jJjaSsJIj i 4_šl_Aiib C _L«J b Lp- (^J_Luw^ ^Jl 4^1jS jL1?Ij 4_^9^Sb>e^ 

coL^>-j^Jlj ol đl)g;^Jij oLUilj <— ( j_ ! j p_plui! ^jJ Oj-SCJ 4 J olS^ L« j-^j c4_*3lj 4 _^a^- 

. Lj^Ssjj Ljjjjjj Li lp jJJa^Jl ( j_a>o 4_aJ jj ( j_p i j-^*j ^LLl 0 j-S\J ^ c—LL sjj j_a^ 


^^vwj—w»(L]I b^—^LJl ^Lgj-oJl 4 3 jjJL<d\ (^wxSbl 4_jJb>- jj_j *j Loj cj_jji)ig“ii li—gJ j_d^Ls^j>- 4 <*j 

Lg^JL? c ■iL^-w*( S yi oLoc>-j^JI o$.L>- jLL^fl li_A c LL?jj c Lt Lij-U 2 -^! bSL>- ^_p!jjI 

^_Lp Lgjli ci_gj?Jl 4_^>-jij t bjMl ^jL?jJ 1 ^LgjuJl 4-^Jj ^Jl LjL/ 9 ! c ^LjiJl ^^»L^l Oj-jLilj 


. oL- j>s-<Jl b^- 5 ^ 


c c 4 _jc>- 1j^Jlj <—i-^Lil (3j-i ^ 1—gjat-^^s- 4_LLJl jI jjaiJ jSL^JI $.L>-jl jJ _*j c i_g^Jl 4 _L>-j^JI oi_A jL^j! 

« Oj-AjIj Cj-^J Lj-Jjjd] ^jS* Ć-—ji^Ll 4_L-J^ LjjjUcJ i—Ad c4 —oJwLaj ( j_SboJ L^ b^l 4_X^>sJJj l <^.*/g”llj C<—^lj_^^f!j 

.^-<»^1 i^j—* ILLl oi —a b^-v^b^ 


^JUJl ^-JjoJIj 3 jljj 


L^k^Uil ^L^Jl 

rov / J” 











^LgjuJJ ^jjIaJI s-bJl jJup l£^^>sJI oL^JJ oLjjj^SsJ^flj 0^fU^->^l ^ r >\zš' ^3 li^j olpj-sbj^ LJ ^L^ou»(l 

^k-jLcJi aL>- j^J! ^3 ^JbcuJ! ^JJij LJb” IpLvJIj \JL^_p ^bjj ^jjL?- ^l)ij j>3j l_g-y?j*j cL~w>- c^aIa-<JI 4^1 ^ A3*>bJlj ^..igj (_£jJlj 

^_. ^ IjLoJ 1 j& ^3 l*xl \j J2JI^x! 1^ Aj^j 1j^JU» ^1 1 ^PIjJ (_£ Aj I ^jJ ^ji^gJ I £. IjlJ I ^ UijJ La 3^ t_A lx^i I I A. A 3 1 wXp-1 wL&3 C A-ww»< Ij w\J 1 t _ 3 j ć ■ ^ I 1 ^ I 

. 4_A«-*jlj 4.đ.;,jg"H 4,1?.>U 2 1 j-uSJJj A*^A*Jl 

y* ^J\ 3Jj?-^]! (3o-jp- colw\^-j o*Aj ^1p (_^j^>cj (_^jJlj ^jaJJ Aj^jliil aJL>- j*S\ *a^-I c_aIsS3| IAa 

cL~w>“ Lg-*^# 4 -uLS”j (U Ajj^SsJ^! a" (J^-i (._JUaJl (_ 2yCJ ^Alj ^-o«ijj^ ^Jl*Jl ^3 A*A»tj2-wJl oLjjj^SsJ^^ 

. Lg-jip oI^Jajj l^pljjlj 4^. aU; a li oljljJ! ^jl AiLž?l C AjLU>s-<J 1 js} 1 ^y> Lg-0^3 JoSs>tJ 

£~* Jb^ljcJlj cl_g_A AjuLS'j cI^jI^Jajj (jAJJ-Sj^I) Aa>- jj ^y^2ya J AAjbvJl <■ i j 0 ■ /9 li ^ &S>-^2 U <J Lo3\^v*f^[ AjAj! o$.l>-j 

aJLSjJ! d *>1 aA""AJ! (JjIaoJI ^31 ( 3 \-*S' c Ajiii>s^ Ji ciaIj!w\j ^-S^>sjlU aj>-jJJ! oAa ^Ip 1 43->L«j^ ^Ju>-lwLoJl 

C JajjJ A^ oLaaJIj $.Lw^^[l ^ yć>y* ( j&\jCLu>>\ J&J ^0x^11 < j^y^2y» ^ *>\^15\JJ (. l_g_^3 

. (cuiAiC-j« ^ Jjo Lgj 

^3 ^ y^Py* ^^*sJ j-w*dxJl Cj~^ ^ 3L<k^JLw*<'^[ AiSlžJl 3wX^-^Jl ^jlj ^ 

^ ^-L-Vl ^1 JSLsj ^lj obUi UL^J! Aj L>4 >^xJ 1 A ^ i^A 1^3I ^ ^ ^ ^ 1^ L^ l^N^»wvJ I 3 

^ t >—A1 </? < ^ ^ ^ 1 ^ ) ^ww»Al] 1^ ^ 3 i ^ 1 I C_A13 O-a«* 1 1^5»sJ 1^ ^ lA I^31 ^ 3 1 L—^I d«A^"^31 d<~L& 3 31 C A 1^ A^wW^^s^>J I 

A^Ubl a^uLS^j (Domain) 3W^ ajL^>J! t3_3^ AiU^i aaH c_^w^l^p»J!j 

AjLo^kJ A^« wXa*xJwwvs^J 1 (^»^3 Lw*< *)!\j 3 a\-^^ 3 ^ (_£AP^»^>e ^9 (. 5 ^^ 3 j Lo»S^ c wXa*xJwwvv-«J I $.^[ 3 ^ iJ 1 aI«^-^\^? ^ 1 ^® wXj»sJwvk«-^ 

. I^Ip ^ i^ 1 aaJ 1 wLajjj <wa1j>JI oLOj 

jj^'Vl 5 .Ujlj A^isJl IajUjIj ljww<>J^<kJ AAJ U1 Ss 3 cA^^tJ Aa^s^vJ OjIJL^I ( j^ 9 AjLwwJl ^3 J^J ii J;woJ^ 3^P (Jj 3 3L_AbS3l !Jjk jIa^sJI 3 > 

$.1<-^a!a>-j^<JIj CaII?^> tL<Jlj Ajc>-I^ il AjJjcJIj ^aLaJI ^y* I 4-w<JjJI ć^-L-oJJ A^l*Jl Ojb^l aS^A^JI (^jij 

. 1 * 3 -*-^ A^P jj ^«^XJ ^3 LoJJ aJJaJI A>s_L^» Aji L>J Joj2yd\j 


^Jjjjj-^JI 





4 

23 

42 


47 

63 

76 

90 


94 

115 


(j* jll *3l*J' ^9 oLJjjS^JVS :^JjVl SUs-jJI 
V^kUl oLj/^Nl :JjVl ^jjJI 

J! v^'^' 

: Sa?-jJI 

A^JJ! JjLJtj &LLUI oUiUxJ!:AJli!l SJb-^l 

* e 

jjjj^j'VI iLaJJL^ 

i-TJUI JjLJIj^jSf! r^tSM ^ojOJ! 
a^LjLx*^ c3blj $.L^I 

oULJI (otjij-s^Jt) :AiJliJ' Sj^-jJI 

Servers (ol^^JI) ^UJI *taSll oli :JjVt j^jjJI 

oUjI^JI AtoJijlj otsLJI 4 jLkj>- *^jbd( 

:Sa^-jJI SJl L*i\ 


138 




























£ 

oLjjjsSCJVl oL-^L ^ AijLJI £-wLpj a^JIp oljL^» iSj-ij^ c^-~očfl 

^I Oj_^_>- S y I <!lJ j-*A 4_^^<>wLp Ojj_j ^Jl O^1 4_^j w\j>- c!j1wJJ2j 4_^lj^ 1_^« C l ^ JI jI^ olS^L^t/O^ 

Jl-JJl>j 1^5"*>Lg-x*»I JlJ>žj j cL^j1wb-j jj-o obLJI J^-žj apj-^ o^Ljjj t|*_j>sj>JI jJL^sj ajl>Jj>JI 

iJjJ> L$U! _■w*u l — 1 * ^£_Ip Lft^LoJiP'lj c L_o^wL_*xx»J! ojl j-^tJI 

. I i_ JiJsP*z~A 4_a0>- jj jJ^S\J Oj j_*J 



l_&jj Jjlw\_j>-j c *L>cJa JU 1 oLjjjiSsJ'Vl <Jj_>- 3Jujl>J! juj^JI oJ»j>~jJI oJ_k <JjL^j 

oIjIjJ! oLjc-*p a—JlS'j oU>-jJJI ^Ij_jI ^Jl c-ij_*d! cL^jljta olS^L^^j 

cL^jIjI^j a ,đU; A H oLjI^JI ^Jl L-ij*x^4»j L^S" cjdlj ciJ—aJI olj^l L^_Jp 

j_j| LJ 4 cJ jIjJI .L (wij_jjl5^ .lg )g>a>» cL^j 4«^ UJI 4_JLJbJ! <JjIwLj>-j 

cL^pI^Ij oUwL*JIj coLUlLJI ^Jl (wij_^JI lJJ45”j cSjlw\JI oL^SJJ LoU! 4_jiiSJJI JLJlJ 

. 4_1L>p cJjL i g ^Utj cjIjIw\JI oLL*^ <J*)L>- ^a jL^Jg^l 4_j>-^jj cj-^jJI cJjLj 


: (j JIp £)l S*te-jJ( oJ a SjLgJ ^JUaJt ^ 

LoJ^^Jl oLjjj^J^I ^j-j*** (^ ( —^Jl .1 

• j**A j^iI I w\>^~ ^ I lj A^^tJ^«wwsJ I j ^v^ 1 w\jw\i^uJ • 2 

. L^p Ijj 1^ 4^oJ&ji I jj I <JI i ^jax! I . 3 

• jJ J ■ ]g )g ^ I kA^C^ww^ lj A «>i2 )g * >Q< 11 lj ^^3 I ol> . 4 

.gSlsJI jS^UIj c^oJjJIj AJjjiSCJ'V! oIjIjJI olS^U^ ju 315^Ij>5-<JI ^a\ jj .5 













VJaJUt oUjjsSOVI 




Single Layer PCB 


Solder Mask 


Copper Layer 


Double Layer PCB 



Top Layer 


Bottom Layer 


ioor ; 

green 
LED' 


100 R 

orange 

LED 


! 100 R — 
red ^ 

LED»^=- 


lEDr 


M«UM 


T-T ^ ^U! 


=1 3V 


4v 



COMMON 

^,u 

iij&i.JI 


ć^-p- cL^jL^- j <Uwl>- Jj>-! dr 4 olL)g;i 

oLjj^SsJ^I JliLj'Vl ^wLžJI ^jI ^j^w<Jj 

4Pd^bj ^3 yl ^*^4 4J U 4-^oJijJl dJL jj&3*)!\ y>*j 

d~~~d>) 4d \ d^l^-jJJI d^liLU i djliLJI 

coljijji ^ (d^6 j? ^ l/ 4 

ol jIjJ! 4»jj2j SjIjJJ *lj^ w\-p 

^Lp ( 5 js>«j ^sJIj c(ICs) Integrated Circuits 

S^LJI ciJJdS^j t‘LjjjzšsJ % )l\ ^*)giži! JJI& ^w\p 

d^>- c ) LgjLiAj (, $jbj ^2-žJJ aJjSL<JI 

j ^ >ts>xi\ Sj Ajjj^SsJ^fl jj-g-^ 5 ^51 dJJ-^ 


>>' 


?LxJI 


JJ c(ij>fct_ 


Surface Mounted Devices (SMD) 

4j>-J(.„J jjLgJl jL^J>- A-jji^SvJ^I ol^aJl ^ 

dJjLojJl djLjjjiSsJ^l! ^c^dj dJiL<d ^Jlj jL^o 

*dPjJ dJL) Sdd>- JU! ^Jl (_£^l 

. ajj^iSs JVl 


4-SjIjJ! 1 J*Uo 

_» £ £ 


$,lpj 


?SjIjJ! $.L»^w4»! U • 

?Sj!jJ! Ijl^ U 

. SjIjlU LjL>. 1 ^• 



< 4 
































c 4 j>- jJJl f a 11 * CUJ>- i y A JtSs-jJl J 4-J j^SsJj C*>ljloJl Oj li 2 J*Uo 

. AjjjiSsJJ SjIjJI 


SMD a^U.^II ^?IjjJI : (2) 

CL*LS)I SjIjlU ^jJiJI f UiJl :(1) J5^ 

IIP 

M gll 1 ri |i^i| 



l^xJ 1 i l " (, ^ ij!i^\J^[ I ^pljlw^j| _J 9 ^ ^ ^ 1 cP^I SMD A^JsJ!j 01 I —I^0*w»0l j ^^XAX«wwO 

jj p 

s^Ljj cšjijJi Ojj ii#- JI cjjI L^> t PCB Multi Layers oliJaJl ipJa^Jl Jlj JlJl 4j>-jJ Jp 5j-Jjly» 

c a50-^Lwww<J I AilJaJI ^y?Lbhjlj c j-s^U>JI apI^v^J <Uj*>Ul o^LJI 4jL15sj ilij c^>-jJJI *U-Lw» Jp aJj^SsJN l j-y^U*JI .sJp 

p 

Aji^\ji^ ^Jp 5jwXi j£\*j *Lajlj2*oJl ^^?Ij1P»oI (^PjPj^J! ^**Jl AJJJ^I J cljl^-j^oJl OjLOl L) ^juJjJjJ 

JI cj JIj ćAiJI aJ j-g-^j ct-3IJ?^l J ajISs^I jl aJLjISJJI oljlj^'Vl 

. wbJj>sJ Jž-flJl oJj 3JjJj>- Jj|jj>- L^S" c Jlj OJ-^lj ^»LaJJ 5wb Jj>- CjIj^I ^Ij^d^l 



ili ^UJ ^jlff 

yj c 4^>c )g OJ I 


ili ^UJI jL^>- 
)g OJ I aJj^oSsJ^ I 


A^xj^^wJl I J L^_>- 



?SMD ^IJajj 4^1^01 Jl <J jlw\j>- oj-J I^L<J 






















(aILjLojJI) 4jwLiiidlj AJj^SsJ'Vl 4jLiou 

j cJuo^Jl lwU^j LgJ^ 4 Ow\jwlP 

ctJJtaiS'j ^ L5^ cl^ 4 ) 3 jIw\J! ^ 

^ c_jlL>o LoJwj (.-Lgj>Jlj jLJl 4 -^IjJI 

lZS\>j4&\ SjwLaJlj cJiL* c( Sj^ SwbwlP ^j2j L^>- 

. jjl l^JJTJjj 



plus (+) 



plus (+) plus 




minus (-) minus (-) minus (-) 


;c3wbwlP ^ Lgj^j 4 j>cJ aJU! ^2_a]l 

Aj^LowjS\J! d^L&xS2oJ! I (J 1 '*' 4 ^ l^Jwo>3 I A^Ja-fiJl . 1 

. oUjliLJI Jjl« 3ll jjfe U j coLjUiJIj 


Lo^S^ c SJjJp ol> jJJ Ij I 


,UJI 


1—L*xJ I 31 * I 4 j2j^ . 2 

I cob^l Žj j * /gJ 1 ^ j - g J g J 



( C •<y*C^ 1) A^2J 

^StT^ STT.^ y..' --^ 

(THR) Through Hole Reflow ^ 

Ifjt^ 

(BGA) Bali Grid Array o!^S2l aSL^ ašjjL^> -\ 

fl^ 

(SMD) Surface Mount Device ^Ja*JI l5 1p -T 















oLJUiJlj coLaLJIj coliiSCJIj toUjliLJI Jjl« Wl ^Jl 4jjI^>txJI aJj^SvW l oIjIjJI s.LJj 

. Lg^ajLs^-j c UJI iJl ^Jl L-i jc^ ^jjJl lj-ft c(ICs) aIaIScuJI oljUMj <( OIj^Lvojj \j^ I) J cLgpljjlj 


wL_gj>Jl ij>jj) LgJ*>U- jLJl jLjJI JJjij Jj_j^j_P 3 jIjJI 4-JjjzS^jy\ 4_jL>j>J 4_^jliL<Jl (>wb>t^_^wj 

JfJlJflJ L^JUwji wLjw\j>oj <.4 -ŽjL^JI olj^jUl ^3 4_J^JjS\Jl 4_^»jliLoJl 4_^>lj3 C^—*Jj C L^U^i ^Jp I^LoJp! ^_jj 

j! 4_jj^iJ! l 3 wLj>o ^_a]I 4^j>cJg. <wmJ| 4_^«^1j2^oJ| 4_IwL_& c4_fl_Lw>x^ 

:L^ c3wLjJp jJl^b j-*~d 

roUbtM ^Pbj j( iđjULJl 2iL>ji^ .1 

£ £ 

j-gJgj L*5" coL)L>J! ^_pLj j! ^wLj>-Ij l)j_S^ ^_dlj c4_^jliuJl )g ^Jp ^lij'Vl Ss-lj-S 

4_xjwj_a 3( Jji^J ^_1) ii (, ^c-^c-s^J! JkS^Juilj L^jj^J j-x& 4-^JS* S^lp . 4^>c)g lUl oLajUuJI j-z* j JjwL^“ 

^J! j c3j_JL^Jl *L*jIjLJ! 4_*o~3 wLjJj>td (R) JjL* ^Jj^“J r iiji ^_^x5sj j C bg_wwo2J 4 _!j^j^SsJ! 4_^jliLoJl A-JLj^Lžj 

. (^jl j_LSsJ!) Sj-j^SsJI a_^jLlJ! 4_^J wL)wb>tJ (K)j (^j^fl) 4-4 jIjLJI 4_o_JLj 4jj_Ju*Jl 4 _Lv^La]1 


3-Digit and 4-Digit SMD Resistor Value Calculator 3 . Dig j t and 4 . D ig it SMD 

Use when code oniy contains numbers Srna II values may 

I4l 7 1000 \ use a code with' R ': 

1 — Jl -" 1 Swap R for a decimal 

-a nt.if point. Don't indude 

3 EHH | Multiplier! 


Resistor 


X 


9 

X 


4 -Digit 

Resistor 


I 332 ■ 


4702 


r4i[7iroifooi 

47 000 = 4.7K 


1 


+0 


+oo 


+ooo 


+0 ooo 


+oo oooo 


4-000 000 




RIO R68 


0.1 Ohms 0.68 Ohms 


1 R0H6R8 


1 Ohm 6.8 Ohms 




0.1 Ohms 0.68 Ohms 


1 Ohm 6.8 Ohms 


1OR0H68R0 


10 Ohms 68 Ohms 


U1 jliucal j 

J.1*JII jliLaJ 


1 100 s 


I ioi R 


(221 I 


( 472 | 


1R00M6R80—i 473 | 


: 

io +_= io a 

10 + 0=1 00 Q 
22 + 0 = 220 Q 
10 + 00 = 1K 
47 + 00 = 4,7K 
10 + 000 = 1 0K 
47 + 000 = 47K 


TOLERANCIA 5 % 


b .jj 0 |^3jJl 4 j j & ]| 4^jUl<JI I^LoJ SIIh 





























































































































JlSsJuJI ^ oUjliLJI U r a^s jLlJJ a^UUI I I 


3 and 4 digit system 



J 


R 382 


2R3 


u> 


% _BK» 


:EIA-96 ^Uai j^jsM SiL^b .2 

r^j' 4_ 4 jliLoJl 4_oJ 4_2>^ _ Zj 

. 4 4 jljLoJl 4 J_JwbtJ c-^j ^11 j jJ <—>-J t (ij_S3l)j^lj 


J-abua Jj4a 

4 aj ili 

JjSJI 

4 A±&1\ 

JjSII 

4 ^Ck\\ 

jjSl! 

4 aj ili 

jjSJ! 

4 AJ&1\ 

jjSJI 

4 ^Ck\\ 

JjSII 

cijaJj 

ujj^a 1\ J^abua 

681 

81 

464 

65 

316 

49 

215 

33 

147 

17 

100 

1 

A 

1 

698 

82 

475 

66 

324 

50 

221 

34 

150 

18 

102 

2 

B 

10 

715 

83 

487 

67 

332 

51 

226 

35 

154 

19 

105 

3 

C 

100 

732 

84 

499 

68 

340 

52 

232 

36 

158 

20 

107 

4 

D 

1000 

750 

85 

511 

69 

348 

53 

237 

37 

162 

21 

no 

5 

E 

10000 

768 

86 

523 

70 

357 

54 

243 

38 

165 

22 

113 

6 

F 

100000 

787 

87 

536 

71 

365 

55 

249 

39 

169 

23 

115 

7 

X or S 

0.1 

806 

88 

549 

72 

374 

56 

255 

40 

174 

24 

118 

8 

Y or R 

0.01 

825 

89 

562 

73 

383 

57 

261 

41 

178 

25 

121 

9 



845 

90 

576 

74 

392 

58 

273 

42 

182 

26 

124 

10 



866 

91 

590 

75 

402 

59 

274 

43 

187 

27 

127 

11 



887 

92 

604 

76 

412 

60 

280 

44 

191 

28 

130 

12 



909 

93 

619 

77 

422 

61 

287 

45 

196 

29 

133 

13 



931 

94 

634 

78 

432 

62 

294 

46 

200 

30 

137 

14 



953 

95 

649 

79 

442 

63 

301 

47 

205 

31 

140 

15 



976 

96 

665 

80 

453 

64 

309 

48 

210 

32 

143 

16 















































EIA-96 system 

D 


38C 



Code 

Value 

Code 

Value 

Code 

Valuti 

1 

01 

100 

17 

147 

33 

215 


02 

102 

18 

150 

34 

2211 


i 


A rtjft i' 

Significant values( 

Multiply factor o — 1 

tLajlLJl A^l *2 

Resistance = 243-100 

= 24.3 k ft 


03 105 

04 107 

05 110 


19 

20 
21 


06 

07 


113 22 

115 23 169 


154 35 226\ 

158 36 232 

162 3Z _ jffl . s 

M 38 2431 


"35—5*5" 


08 

118 

24 

174 

40 

255 / 

09 

121 

25 

178 

41 

261 / 

10 

124 

26 

182 

42 

267| 

11 

127 

27 

187 

43 

274\ 

12 

130 

28 

191 

44 

280 \ 

13 

133 

29 

196 

45 

287 \ 

14 

137 

30 

200 

46 

294 1 

15 

140 

31 

205 

47 

301 

16 

143 

32 

210 

48 

309 / 



pimei 

Z 0.001 
Y/R 0.01 
X/S 0.1 

A 1 

, B/H 10 

( C 100 ) 

v b \m 

E 10*000 
F 100*000 


oUjUJ! ^ EIA - 96 ^ 


ia^KJ! oUjUJ! EIA - 96 ^ bUsp| Jti\ 4 J*UJ 



j-7 



r7 


80 D 


1.43 K 






: oUjl^J! 3 wIp 

:SMD chip resistors Ip&JaJlJI S^jULJI .1 

|j A^i **0*] l j> j_gJij L«if c A_đi^>c^ jj-JlLg-Lv^jj oL« jLlJI a_p 

. j) 1 ^ Cj~^ ^1—I a ^wLj>oj c (aJ^^ 



top vigw 


top vigw 


ApJxui]l ljUjIjLjJ' 


fiff 



fjTi rtll) p\lhll\ 4 jSjuiti LliLajlŽjaJ) 




















































:Metal Electrode Leadless Face (MELF) ^ji\ lajliLJI .2 



aJ >Jb oUjliJl 

A^jgUJl oUjliLJI U |*j>sj>JIj jljuJj cl^pjj c_3^Ai>-1j 

(j/ 4 l£ 'ya*»* j$y MELF oUjlil* c oUjliuJlj 

O lj yL*»*AJ */ 0.1 £4 1 g J C Aji jJI 

jJi? ^VjP ^ ^ wbwbu . Oj!^j*4 lwL>- 

.E192 J E96 f u*j JSCdJL ^ LT caj^UI fJ >JI 


MELF and Leaded Resistor Products — E96 Series and E192 Series 

Band 1 Band 2 Band 3 Band 4 Band 5 TC dots near 

Coding Coding Coding Coding Coding Band 4 or 6 



According to 
IEC 60062 


1 TC 100 and 
50 vvithout 
dot coding 



,-VbV- 




ojo 



rDigital Potentiometer SjJcuJ! i ^L^aiaUl £«}ULJi .3 

t- 

c 3I a^oJ^jJ! 4^4^L<2^oJJ L«^» s y I ^ j^ A]| ^^4 Sensitivity .Axj 

(j\ c8 bit -> a^E*»>J! ojjt Jl1«jj c^L d! Lg_**4 ^lSIj 

^4 c (255-0) 3jJcuJI 4^s jUlJJ 4jjE^4 a^J* 256 

oU~k> ^j oljta cMicrocontroller jJjJI 

. aJjLJ! 3a^4^1j2^oJI 



U* ^ OjS^j :(Varistor) .4 

A4jLLJ! dJJJ^ ^L-Jj i^jUa c Resistor j Variable 

(VDR) - Voltage Dependent ResistorJ^>J! ^Ip s^u^J! 

^y> AJjy^jy\ SjIjJI oUjliLJ! !wLft 

SjljJl ^4 ^jljdl CwLg_>Jl ^ j^^I 

JS 2 dJl ^ j^Jsj Lo^S"* c l^^J! 


































































OjSCj c (Clamping voltage) cuJuJl Uu* l5 ^j c220V ^Lp aJL^521 J^ <£**>- 

4 * 0^3 ^1p 1 jSc^m^ wL^j>J! b ^ open Circuit 4 ^-s^b c I<a^- 4 *jšj j* ^b^b^oJl 4 * 0^3 

JlSCćUj { J/9A>c3 4^jlil<J! 4^J ć)li C^-*iuJl J-gj>Jl ^jP U JlL>J 4j>tjjJ 4jw\JcJl wLg_>- ^Ujj! wUp ^^S\Jj tc^iuJl J-gj>Jl 

^«-\j Ig-čJj ^]l ^jIj^ l-b! )g (. Short circnit ojb *1 lwL>- 

. L&j-v^ bp^ 3jIw\JI 4 jLo^>- ! (_£Low^ c 3jlw\J! 

OjIJlS! fiwL_^J ^ >- ^ .y^$l C-p —***>- Ojlw\JJ : wo^ygjl 4_b-4_*^ljLa 

4 _j>- j^JJ ^JUiJI jl^>- j_p 4 jLc^>-I c^JlJIj (Maximum Voltage) 

(j\ c(root mean square (rms) or effective value(Veff) 220V ^jL^oj (DMM) jL^>- SjIjJI 

14-J^I 4_2*>bJl C 4_ r ^j>J! 4_>-j^JJ 4 JU 01 JI 4_^Jij| 

Vp (4^-j^JI ^Lwjl) 


Vrms = 


f~2 


'. ^)^\ ^>cjJl ^ip wLg_>- ^v^Sl wb Jj>o Iu52qJ (,4-ŽjbJl 4j3bxJl 

Vp = Vrms x \| 2 

Vp = 220 x 1.414 = 311.12V 

1*2 * P P P 

OwL_& IpI bolj^ ^c ^L_xj^i) 311 33I wV ^->JU 4 ^»3 ^ 0^ (^1 

. I jJ i . ^ ^ ".. .“"^ 4 - > j _ ^ ^ I 


:,/>!( JjJbJI J^i U ^ 5 J^LŽJ 

























i a ^jgižSIj cj^^il lwL_^»j cj-^^JI a^,!^ lUl oLaiSs^Jl LžjLvo ^_JI A_jwLiiJI oLaiSloJl ajLjusj 

t Juc*_Jud! wL_g_^-j c ^Jl 4.JL)^i?j c c <^31 jJ^^fl ^J-Pj (l£J^ jl ^Jljdl) ^ 

: Lg-^ Ul oLiitS^JI 3 wLjwIp ^Ijjl l5 Lx^j 



^ cdJU^iJI s^u ^ oj£s rdL^tj-Ut oliiS^ .1 

6 i,_ JžJlSs^JI i C 4 **)^$ l$J 

(^jJlj j*J>j 4-Jb cC <—3^>Jl Aj>- jJJl J-P j-^2J 

J<j>-Jjj cSjIjJI U,L?^>r^ (..JuS^Jl L-3^*J 

^ tl^u~i w\jJj>cJ ^Li Sj^-I 

.jj^l 
































:(SMD Capacitor Titanium) .2 

4 a^ ali c £. -- ^ ^ .Lp . pSLj^ ! A ^ - L? 9 4 S O\ j J - *-^ 

w\_j>-jj a_jU lUl oL^jliLJI JLj>JI L^5"j c ^jb^SsJI wL_^j>J!j 
L gJ ^_jL ^Jl wL_g_>Jl 4_^Jj (l^\? UJI oLaiSs^Jl 4_^*J> wL_jw\j>tJ j_^ 


35 

25 

20 

16 

10 

6.3 

4 

(V) 

V 

E 

D 

C 

A 

J 

G 

.sjS2! 


(SMD ) jaH.j' (^a^Ss^JI a^>- <L*Ji jj <JjwL>- 

^0wL^_>-^ i^_ a^vo *Lo«^£ c^I p 4jj^L<J! Ij jJ! ^1 p I^LcjjiP'! 1 ^J \_~ a 


+ ■ D10Z 

—<La-«2 

—S-sJjiM a^5 (G:4V J:6.3V A:10V C:16V 

D:20V E:25V V:35V T:50V) 

&Ja.žH 




:^L LS" cpf (Pico Farad) 

^wb>o cc-A^aJl X j <Jj^ll) A-o-J — 

pf (IO 7 X 10) = 

. (20v) (^aJI D jA jJl ^jA j ^Jž 2 j Lo^S^ c I (^aJ! wL^^tJl *Aj wL>o 



^ a)j UJ1 Oj 1 0 c I A^>> L® .31^ 



13 






























t&v 


4*_JU! i*Lj>c b bb 1 j A_jwLiiJl 1 c^t ,3 

3j_^l wL ^-*j 1—<»«S^ c^^b^c-ob! ciJ! L^b"* c 3j ^b* *^bJl ^_b p .A ^->Jlj 

.Capacitance meter ur «^~o b^bs-bbl ol^SbJ! ^U^L>- 


^jp jbbl ^LaJjI wLxP 4^>-jXjLa ojb ^c_^v^3 ^jJlj 3jljJl 4_^_xJl A.Jj^SsJ'Vl ^4 olj ^ ^xJl wL*j 

IjL^I <_ ^Sbj c olj g> v^<J1j 4_v?1j>- j_^ y <JjIj^-j j jj-^j bjbS”" jj_j^b ^j_p b^ju~3 bi^_i>j <. 3^wL_>^ b^i 

I ^_>b/I dJ! bob* C j_>-b/I <LpxJg. <wbl £_bjbl ^j_P Oj_£wojb D L—^j^til j ^ A ^ ^bp 


• f K 

% 

- ^ 

H' „? 4 


— * 

• 

S«jšs»» B 


■i j 


“ 4-^ 


UJ^ J j^Lid 1 ! 



oliJLJl : Uj(j 



^^3 l_^_*P i J ž b^*c-)^Q L - - ^‘‘*^_J I ^ ^ -3 A_J w\_bjsb I i >2 LJI ^ b •* •*•*• ^ ■ *«—1 >2 UI 

b^J wLjJj>xJ b>-b^ww4j Jjbsj ^J-b^> 0j-Sbj ć^> c 

. (_^fl_b»Jl ^3 c^^bl! jbb! 

toL-S^bl! c-fi_b^ j^jUal i_Jj_b —A ^2*tb_*b! C)j-£sj 

^Jp J^Jlj^-Sbl ^Li jt-J <• jwL^oJ 4_L/3j J*!)b>- J4_^*>b^ 

p p 

Jb^bU (.(^ ibl! (^^j—bJl ^bpj wLg_>Jl jwL-v^® 4_b^jj toLS^bU l-- bbJl 

bb-b bb”*J C (J>eb I |%. *'*•*>• ^_Jp 4_^I ^ ^>žl lj 4_J0j C 4_J^« ^-j L^J! wL_g_>J! 

(J,^—bJl ^j-A (wL^J>J! jtoLy2^ <y^3 ^ (J^bibJl ^*)b3 

lj (J^bibJl 01 bobp C b^JLp*“*^b^^ 1 ^byž?^bp (D]VI]VI) 

£ & J[ 

.Inductance Meter i-^U- 3^^! j»ljL^-v-b L^Jlib bJb- ^bž; 


^J_p Ajliba ^ilJ_bl wLjJj> 0 J^)bp- >wbl (JA_^*^b^? wL>Jj>tb (DMM) 


L 


6 JsUo 


. jjbJl c-i-bJlj ^J\jcj^\ c-i_bJl Jb" b^s jLb» ^J*> bJ (J-J jb 

















UU1 flSjVl Z^al^S oliLJl j ~*j> JjJ^ 

Lojwj c ^UJIj JjN! ^Jl ć^>~ 4jwLiiJI ajl>J! oli_LJl j Jjwb>- *L>c)glU 1 ajl>JI oLlLJI j <JjJj>- 

i^')l\ Jjw\j>JI ^j>- U^^JI *L~J c-ij c(t-jj^2JI <^JlpL^<JI čJliJ! ^i^J! Jjuj 


<_jLL«JI 4-4-Ji 

K 221 ^LJI Jj> ^1 : Jli* 

jj,H 220 

10% 

cJLJt (ijš*) J^j 

221 

UaPJ! a***o Jx^j cJ 

K 



4^aj| 

K 221 

= fiH 10% 220 

K 330 

= fxH 10% 33 

4R7 J 

= jxH 5% 4.7 

R22K 

= nH 10% 0.22 

2N2F 

= nH 1% 2.2 

56NJ 

= nH 5% 56 



1% 

2% 

5% 

10% 

20% 


F 

G 

J 

K 

M 


Surface Mount LED Polarity Indictators 
Underside of an SMD LED 


[ ► ]- 


Anode <4* 


^ Dl 


CM • 

* 06 ' 
* ■ ■ 

t * i 


Anode Cathode 

i>r 


'-D7 — 


PTH SMD 



* 4a ,jUl jjS> uw]l 

U ji j >1 < U* j' S .4*1 j 4^a u a <jjSj 


(SMD Diodes) 


*® 1 ^ * i j —£- A -■ '^* r ^ i I l_^«J L»wvJ I i Q 1 i.>o 


ajLjui? j-J j 1wL_^j c c jJ! 

C 1 ^ * -■ i ^Jixj I l - - * + < l ** £ ^Jl^\_^> 4>\J I , i ^3 A - ’^* r ^ <cvJ I Ij11^x11 

JjLj (Data sheet) ^L~aJ! s^dJI L*_* 

cSjJ—aJIj cJl_^>J!j cjLJI ^^jP jL/2j>cJIj oL^j-LjcoJJ Li-v^j 
L)L>-1 <_^xSsjj cL^ 3 wLjJj>tJ ciJJ j 


a_Jj^xSsJ^I ^Jp oLjUx!I o J—& uPj-aJIj D 

4^>-lj>Jl LgJ w\_j>- jjj <_ a.^ U UJI 

j! (TI~IRJ)up j j~^ ^ cSj!w\J! 

^JlSs_XwJ! & UT L^jg l 






























• 1 ^ .)lj^xU 4-j^l djLjljvi]! ^1 p lwLoJi^« ^1 <JjJj>J1 Ju^S"! 7 JsUo 


A i aJUP Oj I ^ 


/(y u ') ^ 

•>*jj ^ bž) ' 




H>H 

1N4148 




H>H 

LED 




H>H 

BPVV34 

Photodiode 




— D>|— ° 

1N4733A 

Zener 


p p . 

c (^il^>o c LED ^AiLP-LJ\ oLJUdl <_£^-1 ^1^31 o j ^>-j^Ssd! Aj>t^j 

^I^JI Jp (J,ys*j ćw}> cLgiljtl AjSj j cLg-^lwL>t^v4»! ^ c-iwLgJlj cSbj-g^sJ! 3jwLaJlj cOjJJl 

:Lžj^«« tšiljJl , J Lt-Lv?aj a!^SCJlw—< _šl-Is'ilt -j> ^Ju 


:(OLED - Organic Light Emitting Diodes) jj^aJU ć~pLM ^SUSJl .1 



iJup^l ^ JLJiv- t (flat light emitting) Ji Ss.U>Vl oUjI ^Js- OLED .u^*j 

«• ^ 

£.^■*7^2-1] ci-^-pLl! (_jLxJl Lo-S^ 4_Lu2xl! O^I^oJIj ^ a *LI 1 oLc^l ^p L^^p aj ^ aJL$jJ! 

^«Ap*cJwwU cJjLoljjJ! ^jjJl 1L& . Aj^ » ]| dJ ljL)JJ>cJ I ^jIj jLlil ^Ju£X*J LtJjLP £.^ y2]| c (LED^ 

c A-^3jJl c aJj^^J! <._ ju I^_^J! Lv*j L*i> ^ o^\pI j ^ Jg^ Lo^S - * c aj^<»J! cJjL^L^J! ^.Iaj 

* 

. a^jJj>JI Sj^j>-')I\j cjLaJLJIj caJj-o«^-<JI 


I 0 ^ ^ ^ A_>d l^J I Aj lx>o«J Ij C t. J 2-oj2^cJ I ^ C A-L^l-flJ! A»S^ l_^wwvw lj l^o Iax) I 0 wL& d. * + -o- -1 <_J l»wJ i 

^^SnLojj c aJL>J 1 Ajjj^Jb LjsjI jIjuJ j clw\j>- ^j/gi>wJI aIILJJ ^LJIj cAjLt^^l ap^^j <.aJI*J! 

>-j^ 160 ^1 sSJj^Uu^ Ajjlj c j OljjjU aLU AiLLi» cjLi>Li> O^Svj ol L^jI 

. lp J^\*j 


Aj>- 


















:cupLM oLjIjj .2 

43 jh A SjJ ", /9 \ Lg-L-S^C dJ Lj ljuti I 4P 

P P 

Jj>-Jjj c4jLU> 5^ Ol^SljJ cj^23l S^Ubl 
. J-^j ^p 4j ^.Ss^Jl L* c 3wbwip ^L>t^l 



: (High-Power LEDs) ASUaJt SJIp a^J( oLSbtfl .3 

p 

oLJUiJlj 4 jjLL» aJIp 43li? oLjLii! ^y» \JLfe dJJ-^-o 




£li IJ <—4ljU 


LJI 


^oLv^j c4j jwlJ! ^jjL^Jl Ia] co^L^^I 3wLio 


. 4jLi»l5\Jl 



: Ji* iSji ^) JSlikj ^-jL>- L^Jj-s^ OjSsj oLjUj .4 

^wL?4jlwwo^ c j+p* ji c (Infrared LEDs) <*^- 2*0 I c^LjIjj 

. 4-wLJJ! 4*$! 

(Ultraviolet LEDs) 3y> oLJLJj (^ 

ot>jjsSCWl (^1 c4jJ^ 4*Jl>1 

C 4j>rJii yj* 3lj-<Jl ^y* Jlx>o c LjEo-^S"" ^IpLaJ 

Ij^SsJI ^Jjj! ^ OE^^fl s.LWl l^wb^t^oj 

• 4^(^t^wo24<(J I (J$ ji 4^>» 4^>> L*ww^^ti I 



^jL^*cj s y! ££.!jjiil 

^.UVl jUoNl ^ Sfl^žJI 

^jld! ^»1 



^UJI ^‘UsJl 



^KJI ^JUsJl 








































Transistor : LoL. 

Ijj ^j) j*J L5^ LajE** -■" —ž 

c(BJT) c(Bipolar Junction Transistor) 



BC846B pinout 

1 Base 

2. Emitter 

3. Collector 



^ ^ -ii lj 

ŽjljJt J 6j b** I t-ij 

OJjxj Lff C A-J I 

APjJ Jj Jj>o j 4^2Pxi Aj2j jl? 



At -Ž 


1 1B 11B = BC 846 B 
^0=^ 16 = BC 847 C 
B E 1K = BC 848 B 
36 = BC 857 C 
3L = BC 858 C 
5A = BC 807 


Jl>lj t (NPN c PNP) 

* JJ (■ 

A^Lvi! ^jA wl*j l)I Lq«JJ ca!jIw\jj A-v^jL/^P <JjJ_ >-j BcCcE 

C (jj^vjjljj) j^sJ A_bISC* 4 fljb P jl b jA2*a wLfl3 C A-^oJJ^Jl d^ljIto^JJ 

A-flJ^^oJ! L^plJjlj ( dJ IJJ^>»jj I^*J!) | dj IjA-JJ2 j jjj^J 

^J\ ^l^>o LjU olijSCJl j*-v2-S IjjiJJ i "j! ^9 ^4>ij 

olS"^JuJl A^b- >v Jj'*^ aJ j c A^J& Aic A_*x JP 

| [-{ (jjX**»jj!^xJ!) ^1p bw\-ix^ cj^btx»J! j ^ b^S"* cA^JLy2^<»J! 

. Sjj-v^JI j-gJaj Lif BC 846B (jj^** y\j) ^ ajI 


.(2BZ SMD Transistor) jj^y\yć\ jP đ^t c(cJj£JV() iSL£> ^ 

i\ 


c Ajib^JI (SMD) A t pxJ^JlJtj cAjwLiiJI c(BJT) ( IjijX*^»jj II) ^j* 4 APj b^>-! 

e- 

.LgjL^Li aJjU^j ^ jSTJIj 11 ^ ^>oi5 


j^^ ) <— J&\ DMM Jl jLg_>- 5$.!jS 

( jj^jj\jd\ ) |^l 

C - E 

E - C 

E-B 

C - B 

B - E 

B - C 














Ij^l) 


9 J*UJ 


caJJ^JI Jp l^_*jjjjj 
































aa^aJI I cpI^I^ £.Iaj tA^*cJi»wwv»^JI a^»»^»oJI ^*p\j^d\ i^_t^ (C'locks^ cp l *p * * 11 cpIaJ^^s tj I aJIx**>^^nJI a«^j 

jl^JI oU aJI^JkJI J JU- oa^ !i>U coUjLcJJ U«UJI SjL5.Nl \**zj jLj (micro-controller) 
jl^_>- aJIx^J3 455KHZ ^JI ^a^a^u c^>- c aJL~*JLSI «^y3? ap ^JI ^Jj>oj c ( jp eAiJj ^j^JsJNl 

. 16MHZ c 27^N/IHZ ji aIIjl^^Jp o£ j£>o L»jwj c aaIJa^-^JI J jLlLJIj ^^UcjJI 



A^Jljj-gSlSIj JjJsJNl ćj\ jIjJI J (Relays) o*>U~j^JI ^a^a^j ć^>- <.aLp a*J? J J^JI Jj-a^JI JjLJ! a*Auj 
oAjk ^JpyCJ oLww^4^Aj ^j ^JL^ww<j! J*^Jj Juv^-aJJ A>t*X> J C jL^jCJl Jj*Jl A*-v^U- jj e3A«£J 

^1 Ajj-AžJI JjJJb AjliU j .'*J J^A-AJ jLj JI J^JI cU-b A>-U»- Jl AiUbl coijl ^ cJ*-LJJ 

i/j£’ 

JaJaj a^jj aJ :> c -^ oIjLaNL l&ylj j»ap JI AiU^I cjji JjA-AJ jLj JI J^>-U-j <.JuL^lU apj<w*j oj t ^j 
U-A l JlJLu^* Ojj AAš Ju-ai^<JI eJJJI Ul c Jj-A? clpIj J*^JI eJJJI Ojjj t 

jLxU JI 1 *Ajp OyAjJ ^IAjAjlw4>I aJJaSJ c Jj-A^ (jyu*Jjj) J £-J<->- c^->o 

a>- Lw*woJ I yJ Ajjj) */? 11 JJj-*-^! l^_L>-l^ ^>xj aUI^£* °b'- i Jj&j , -'Qy^' A)^' ^ 


■J^ 




OU^UI 


16151413121110 9 

V VvV 

ft ft ft tf 
r>h r>h r>h r>h 
1 2 3 4 5 6 7 8 


'D 

2 °— 

30 

Photo-tra 

-06 

k s 

nsistor 

’^rf 

2^^ _™,5 

30 

Pholo-darlington 

’fjk 

20— 'Nt 

30 

PIX5tO-i 

-06 

3CR 

1 0 — -H -06 

20—^J ^A 05 

30 -04 

Photo-TRIAC 
































^ ti A l~c_^ ^ j 4 . c U- CC^j^i | 


10 J*l£J 


SjC 4 _jL»^-j «, (load) ^Jb^SsJt 




Monolithic IC in Plastic Package (DIP) 


In teg r ated C irc u it s UUlSću - H oU Ij JI : U^ >£ 


oIjIjJI 4_Jl*i (ICs) 4_UlScuJ! oljlw\J! .~l*j 

£_jJjJJ p JtSs—dJl c_J2_l£>o j C A_Jjwb>j! 

£ 

t " jl a ^ a li _p4 1 ^^ J \ 4 j '—^\ 

s 

đl_l^l?l —\_j p. *1^ 4 1—&-Cu24J t t _Ip' 

.Data Sheet 4-^1 


: L^Ip 4li4'bli 4^L>-laJl 1 ^ L^ib^5v» 4_~~^>- I g./»*'.iLalSŠioJl oljlaJl fb»^l oilsp-o 

.(op amps) oLLjJ! 

.(Timers 555) 555 C^jJl obijJl 
.(Voltage Regulators) a^Jl oUJai* 

. (Motor Controllers) olT_^JI ^ »S^JI «^p-l 
.(Micro Controllers) JiJaJl oUi^^JU 
. (Micro Processors) ižJjJl oUJbtJl 







































Jj J)£j 4j>- jJJ) aJL oljLi^l J^L- ^y» pSj y J^Lžj ^1p aI^ISnjuJ! oljlw\JI ^yx>*j 

Lgil^i?! ^UJ 0LgjuJbJ 4^^ >c-^ ol^sš j! 4j^?1j>- ^ aI^ISC^J! SjIjJI LgJ*>Aj>- ^y» 


. aJ l_^JlwLww^l i 



£/** (J^** Ji S& 




. Lg-Lo^P w\S^lx]!^ 3jlto\Jl Sl5^L>s^a . 1 

* 

4^-^lp LJ~<^-P l^ io 1 • 2 

4*j^JI 4^-j^JI Breadboard 

.330Q 4^»jli^j 6VDC jwL^oj 

.SjIjJI 0wLgJ liL>- \ a^i *3 































: ^ yAj J y>- 3 J>\s : i_^j 

(PCB) a^v^JI ol>jJJI jj}zj jjl U 1 

? f. 

^J^JLlS l-^S^^ dlj dJ-^4 4Pj-^ 4 

aSIJ^JI ^3^_^Lv 4»! o^Lj .)aJ^ ^ -7^~ 

^LfrJlP (J^]| ^4! .i <Ax4 ^4! L* 2 

a4jL oJliI 0 A*^La<4I -(, > A-JA^^Lfl^oJ! -I 

. aj jl^>Jl a^ jliLJl o Sj^cuJI <La jl£j! 

? 12C l&J^j ^4l ^prjaJlJl *UjliL<Jl A^i U 3 


13 Q-c 


130 Q o 


13 kQ 4 


1.3 kQ - 


'£ 


?(432V) aJ yji ^JJI ^>c )g rD 1 P*J> U 4 

. 35 x IO 2 pf (43v) . 43 x IO 2 pf (35v) 4 

.4.3 x 10 3 pf (25v) o .43 x 10 3 pf (25v) - c 

: L *~a \^ ^ • L4_j 


jj^.j 


uji -, 


cj +P -1 ] ci^-^44 lS ^>L4l -I 


{ 4 S 




JI 


-9 3- 91C4 *-^|p|^*-025A 


23S959 

f 

/ * ^ * :^::: # 



Kwt 

(Analog) SjUit 

(Digital) 




oLj_l*oJl L^aS^J ... L^jIxL Lj_JuJ! c_J*-L>o 

!... l^juo L**$ 


1 •o«a 3 «A >~ Ij _ J>~ (. ^j_*ajJ I 4 —jJj LL I Oj Loj ^ I 01 

e- 

A_»V^*3i Oj Lo 1 ^1 1 w\_>" L) l_X > s^O (, 1—l w\i ^ '^ r J l^ J l_rt^W lL 0 .i w\_^W^ 


_a ^j_o® ^ ^-1 i ^ 1 31 C _4 $ Laj 1—o> Ia o >j A Lo«S"" 


Lj jj^SsJN I oLl^LJI A_^^i^Jl (^JJwi5^j 4 _JjLLI oIjL i^! 

J^Lsj (microcontrollers) L_aJjJ! oL^i^uJU tLLL^JI 

4_JLUl3\ ^"j L>tL 1^ 1 wLoJ I ^j_o® A \s I Oj Loj ^ I ^ a 

4 L^»P j >sJ Cl^. J>- (. j iJ^Aj^l 4 >~jJ ^ i L^ 4_jw<kJ jJl^ 

. 4_«oLjjl^ 4 __jJjLLI cLjI_oj*^J 4__>sJLLI 


Digital control system with 
analog 1/0 




J' J< 


r> 


Vdd Vdd Vdd 




ADC 


PROCESSOR 


DAC 






unfiltered 


sampled 


digitally 


filtered 

analog 


digitised 


filtered 


analog 

signal 


signal 


signal 


signal 



Analog-to-Digital Converter (ADC) 
^jLlJI Ju^ aJjLLI olj^^Lo^oJ! jjA LI y6 ^JS\ aLjLLI 

Oj Loj I ^ll Lj j *./S 1 i Ojl^>Jl OlycOOLo^aj cLJjLsJI 

AjL^L I dJ LLL>cJjL A-^oJj)^J| Oj-gj^-^ I ^3 L^JL>cJ L**a A^o»J&j 

A^oJijJl OjLoj'^I ^a A-JJ^aSsJ^! I OjljJl ^JpIjLj 

e- 

L«J>j J^Lj <^JLL>oj cA^ ilj LjL^ olL|g) JjL aj>JLLI 

. LljX^o^a^ aLjLLI OjLoj^I Lo*^2 ^1p LLaLp! A^wo*JjJl OjLoj^I 

























































\ d^!j!w\J! 0<-L& 4 A * iŽ )g LoJI AjjjiSs ] % )1\ ol jIjJI ^il ^^uLpmj oljLiNl Jl^I^JJ 


: (combinational circuits) ‘L}sj\p\ j! aJ&Ijs)! 4.,.ž]a.;.Jl oljlJJ! :Vj! 


^p\ji I J Ol^-JcL* jJA^jžlgJL* oLLj^j Jl>-JJI ć *>\J 2 Jj ^1p 3jljJl AjL1?j oN dJJwL c^<^w4» 

IjJI ^^>J! ol 


{+-3 cj js*3 J^pjJI c~>js*3 U c jJJ aJU*JI ^1 ^1p J 2 -Ž 3 wLojl*j AJisljd! ’ij 



4 *)aj\Ji jl jj A«a\ 2 \A 5jli 

£jU-J' 

w 

Combinational Circuit 

w 


<L)aj\jA\ ^đU: A H oljljJl JlLoJ 


t (Half-Adder) t<ujaj|^xil oljl-dl djul 

.(Decoder) 5 Ju^\ jji sa *-j t(Full-Adder) J»l5dl £»UJI 
.UjJ-j c(Multiplexer) ^djJl t(Encoder) yi^Jl 


M [ 131 ha 1 | n 1 M l j I lj ] 

I_EdJ L_EcJ 

rPi r~r^ 


j lij l£j LLJ LiJ LiJ 

ND Gate 

nr 

GND 

: RU 

IOK 

% RD 
f IOK 

Out 

< RD 

J_ IOK 

S—r-N- 





f 330fi 


<330n 

ta 


NAND Gate 



(Digital Logic) J^uJI 

♦♦ 

^ ^ J I ^ i- ‘ —^I A 1 A * A 1 I L -J 1 i * i 1 y. l_-_ l 1 

LS 4 yi Il»U Lixl! ^ I w\^*sJwv*> lj Lw*J I 

OwLgJ CL~C>- 4jjl^-oJl ^ j - g -j g J 

0 A^JjJl JjUJj 4 1^4 Jj>-Ij gppt* oblj-Jl 

^ £ ** 

JLjj OV OFF Aa/sa>^ a^J* li 

. 5V (_£I ON A*j4jA^J i li L>-1 A^Jijl 


'“C>“ F 

Buffer 
F = A 


A 

F 

0 

1 

0 

1 


Inverter 
F = A 


A 

F 

0 

1 

1 

0 


A- 

B- 


AND 
F = AB 


A B 

F 

0 0 

0 

0 1 

0 

1 0 

0 

1 1 

1 


A- 

B- 


NANP 
F = AB 


A B 

F 

0 0 

1 

0 1 

1 

1 0 

1 

1 1 

0 


A- 

B- 


OR 

F = A+B 


A B 

F 

0 0 

0 

0 1 

1 

1 0 

1 

1 1 

1 


A- 

B- 


N OR 
F = A+B 


A B 

F 

0 0 

1 

0 1 

0 

1 0 

0 

1 1 

0 


XOR 
F = A&B 


A B 

F 

0 0 

0 

0 1 

1 

1 0 

1 

1 1 

0 


X NOR 
F - MSB 


A B 

F 

0 0 

1 

0 1 

0 

1 0 

0 

1 1 

1 


uf 


Jijjj 


AUlj 


(Binary numeral system) ^Udl »UaJl 

J^JI oUjJl £"jL>tAJ Jj>“lwt4 JuJlgjd 

. AiJwb>Jl AJSj^-Vlj 4_^~^l^>Jl 
wb>-lj ^Jc>-lwUjl ^w\P A-užižJ^ AjIJS 3j 

JjJ j>- U»o ^Jlj 4j^>-lwL<Jl ^CjNIj>“ ^wlP 

AJLJb^ JjJ^- j jaj iljj J5dj t (Truth Tables) 

_ e- 

j ^ \&j U5" L^L^- 1+^^ l^Ty 
(Universal Gate) iLJUJI il^Jl NAND Aj I^J tj 

• l ^ + I \j A A A \s »>>0.1 I kmm*) lj l^^l I 
























































( 

J^_lp 1^1—oJiP'l 4_jjljdjljItoL-U 4_gjLjU*<jJl 4. JgJLoJ I 4 _*"^J^ I 

A_j|^Jl I I ( 4 ^ a\^> : a 1 i 4_i2^JL>cJl 


1 J*UJ 


/ ^—V' / ć^V' 



jlTI^U 4_jj^SsJ s ^I IjI jJI sIS^Lj?^ 


oLlj^I OLjU! 2 J^ldJ 


L 


\ 


. JSLS 4_iLJb>J! JjwLj>- aj\^ pj cJL o^p 




(74MC00) (74HC00) 



. (4ji t JL>tjl ^^wL>- ^Ip wL<jJipl^ 4Jl^- ^Jl^J A^lSs^Jl 4^aJa* a li 4 jI(' wv4 *-7* 


(NAND ) a^ISCoJ! SjIjJI 

4^4Jg. * a ]\ 4jI l^Jl 


~ (74HC32) 

'1 n-L_ rSn^ r-«*^ 

*— ■— ^^ j __ b I( 74HC00) 1 - ^fc__ B J - - 1 

IClOc L " — ^ IClOa 
^ (74HCOO) i- ^ (74HCOO) 


□ •—■ - m ■—■-□ ^ 

IC5b 

(74HC00) 



qa <_iwLgJl Uj .... !U^ LgJj>-lwU jj j»j lil Buffer ajI^j Jjj ^wb^u*j 














































izm-' 

XOR 
F = A®B 


o^U- taL^p-l XOR ajIjJ AiilSbJl SjIjJI j»^jl 


A B 

F 

0 0 

0 

0 1 

© 

1 0 

© 

1 1 

0 




p _ ^ g _j_ ^ g ^tX!ULv*«0^ C I fij I JlU 4 jL»j£^xJ I >A^tJ I ^j! l^“ ^3 ^ 1 ^ A^o«-uji I ^ A^tJ . 1 

.jjl^Jl jS^JI ^ LT (F) &UJI 

j& Sj Lp c^žjLJI ^ £>oUl JUj SjIaJI .2 

. I JS2oJI LS" cOR ajI^j (JAND 


A u 


B 



i a 


ii 


)>— T, 
IC4a 
(74HC86) 


Karnaugh Map uijjjlT 

taUspI NiOR. 4 j!^j ^JjL<»»j Ojta £.ldj L>! j>jLJI d*-) h. i^Jjl i^La* ^ 

Jugi cSwb»-lj SjI jj oU-JjUj Sjb $.LJ 3JjwlP 4.>iž)g;* obljj ^)l luS\Jj c LgJ aJLji^JI JjJ»>- 

!. . . 4»*^31 Oj^itj! oA»& (_P^ (_5 ^ ^JuAxj 

. LoL^i! jj j Sj£j>- % )l\ £.!a! *L^iji! AJj^iSsJ'Vl oljljJl 

^lw\j>d^lj *L^i^J! ‘LJjjZŠ^J')I\ oljljJl la t wwM> i j LgJ*)\j>- c3^P č^tJl l/ 4 ^«Nl OlS^ AJiJ 

4JL*jclw*>Ij 15^ oL^bjJI j*JIp jjj c*LiiLJb>J! <JjAj>J Lg-wwoLj obljJI aA»p Jil 

!j^y» Boolean Algebra ^jJI j! ^^ik^J! lJ yč ^Jlj ciJUsJl Jsl^J 

j ia.đU; A H oljlJdJ 4jLJb>J! Jjw\j>J aJU*- L^Ip ^Jl a.đU; A H (Jlj 2 ^-I ^ 1 p 

p ^ 

jl (Minterm) j SjIjJJ a^a>JI ^ 1 ^i^JI 

JjJj>J iSs>-^l\ 3 ap ^L~j>- |t-^j c(Maxterm) aJUJI owL& cO ^JjJI Ja^j ^Jl 

c(aj!jJ! o'VU»- ^jlp — N cajI^JI Jj>“Iw\^ ^ap =n <d^>-) N—2 n :a-J^I aJ^I>c<JI ^!jj>*^Ij Sj!wUJ 

* C II ^ JlP ^wwv^~ I Iw\J I ^ ^ ^ 1^ l^A J w\J A^y^pJ^ 


yF^Nv 

































j ^Jž2J C1—^_Lp ^ J—l>o 4_jwo*ij OjIjJ 4—\ (JjwLj>- 0^ (Jlit* 

.c3j_jjl5^. L> ,lg>c^ SjIjlJI ■!?.. a^JlS 1 cl j^_5j cN—2 n 




1 


2 3 

.4iLJb>J! JjJ j>- ^^>tJJ 1 4^Jij| ^wb>j c2 ^ij JlSCžJ! ^ Lif ^4 c3^jjl5" . .1 

.3 JkSljJI Ljw\J ^1p 1 c^jLwwj ^Jl ^_Jij| cJ^>\>- £\jjj *2 

ajIjjj AND obljj 3 ^1 ^l^>o LjU Sj!w\JI jLv^?-^ J^U^4 ^1 0j^ 

JuJUjJ 6 ^1 (_^l c(Inverter) ^]| 4iL*?l OR 

! ct-J33> jfju . . . 3jljJJ AiLJb^Jl <JjJj>- 

A Aj\j\j>- ^ Lo^^o^p 1 ^1p B žj*oS' Ć)1 iS SjIjJ! .c— 2 2?Jžl>c-^ .3 

(OcO) 4 j1j>- U^;«* (SjjSC« aJL gjV) ^J^liidl Jl^L>o J^SCdJI ^ 1^5”* oj-<k-*Jlj i^JL^JI 

. F= A + B 4JLJb>J! JjJj>- J^ioj aJL^j aS^I^ 

. olS^l^t^Jl ^»bjj Lg_L<>^p jS'^j c a>jUI aJ^U^JJ SjIjJI J* .4 


0 


□ 



ICla 

(74HC04) 


IC3a 
(74HC32) LL 



IClc 

(74HC04) 


0 V 

F = "a +¥ Vth'^l S jUlI Slila-. 



(JliuJ! 4jLjb>J! <Jj Jj>- LgJiUu 4,đU; A 11 4 j|jJ| U 


sii^ 




































pJj ^ aj ^UjVl *Lo^£ (Jjw\j>til ^1 p A,B,C cj !jj 1 ^ij ^ ^j l^S" 

^i^Jlj ^jUsJI ^J^JI ^j oLo j^J č-j>- (.Vfa&jjj ol^jJeuJJ 4JLJL>J^ wU^j>tJ 2 

.Binary Code Decimal (BCD) ^Uaj dJ3j 2 ^ij JSldJ! ^ ^yu*JI 



1 ^ j 2 3 


^_Ip ^j_^p! c 1 |%— $j j ^\^i 1—^5^ F 4_JLJL>sJl (JjwLj>- ^ <zj' s ^\-~*£s>-\ C- 515" 1^1 ^3 

* 

. o!j-^- 4 4 __j^A x3 c-ijjjlS" .]g )g>c^ Uwb^_^4 šjijji 




A 

B 

c 

F 

0 

0 

^0 

1 

0 

0 

1 

0 

0 

1 

\0 

1 

0 

1 

1 

0 

^1 

\0 

\0 

1 

VI 

\0 

1 

1 

1 

1 

\0 

1 

1 

1 

1 

0 






i 


c 




^wLpj 1 ^jL.^j^>txJl l)L-£ C — 0 j_JcuJI C)j-£j L«wLpj 4j| jj 1 JjwLj?^Jl £_*x> ( ^ 4 .1 

4_SU~ L*» cAL>J! 1 ^jL^o oli (B = 0 j A = 1) Oj-S\j L*wLp c4 cAfL>JI 

. I^jL^j j-jJUJI ^}j JjwL>JI j-a j-^Jflj L*fT (100) L 5 Jfe j 3wL^-lj 

^jJ> j 4 jat L^S" Lgpl^jlj olj-JcuJl £_jj y oLpI ja cJjJjlS" .jg )g>sj» ^_lp O^LoJ^I ^JjJ .2 

. (F — 1 U»Jjp F o^Lj^) 2 J^—»sJ! 

F = (A.B )+ C aJ^UcJI *3 































































j^a a^jUI (F) a^JjjJI ojIjJI ^.Ijj ^Ip ^juo»pl slffl^J! y> <a^-\ 4 J*Uo 


L 


£ 

. j^LJ! 4iLJb>JI Jjw\j>- ^ ^^>j| offljj 


A 

B 

c 

F 

(_£j*wwaJ! ^IJšžjJb 4^-jd 

0 

0 

0 

1 

0 

0 

0 

1 

0 

1 

0 

1 

0 

0 

2 

0 

1 

1 

0 

3 

1 

0 

0 

1 

4 

1 

0 

1 

0 

5 

1 

1 

0 

1 

6 

1 

1 

1 

1 

7 


BC 


A N 

r 

00 


oi ~ lr 11 

,0 7 

A L° 


[7 

0 

1 

3 

2 

LJ 

< 


1 

4 

5 

tl_ 

71 

(71= 

6 


ABC 

3 110 


l_J 


i_J 



jjU^Jl JSLšJl ^ 4JLJb>J! Jjwl>- ^3 J*>U- ^ 

Jj2j CjIjJca cJjjjlS^ Jajast 

. cJ^Jjlff Jajaca ^!p OjIjJI Ji* .1 


.SjIjlU f ibuji 


^U1w*i I 


.2 


. c—^■ lg)g>c^ 3 SjIjJI |*w<**^! . 3 

£ 

. Sj!wUJ ^jIxJ! jS'^j slffl^J! ^*\ji wL>-! .4 




L— \o)&^e A ^lp < *—^^ L>cJ I ^^j2j * 

I^^L>s^oJl (J^wL>cJ! Lg*S"* cijl j*^XA 

F = A . B + (B . C) ajMI aJ^UcJI ^^3 .2 

Ja*J Ajil^t^ aJ^L>c<J y>-\ LoA^>-l iJbjk Jl&) 

?(F JjJj>JI ( j^3 

US" ojIjJI $.Uj »3 

<Jj Jj>- As>^/0 JS"U! J SlTUJl ^®ljJ >xp~\ 

, 0 I Oj I JlU Aj 2 ^JL>sJ I 


A 

B 

c 

F 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

1 

0 

1 

1 

1 

1 

0 

0 

1 

1 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

0 



lžj^>c J> ^1 jjUcUl 4_JLU Sx ^ (JJ Sj>- £_*£j <J*U>- Jj-A 

: ^Jj Uj c olj_x^s a_j*>U cJjjjlff 
. C ^jJjlS" \^s\^r>r a ^ | *\s>xžL^> lj A - 3 * a li flj| jJl , < . 1 

. ojIjlU ^jLjJI 4jj^j5^cJ! ^1p taU^pl o a 11 SjlUI olS"Ut^ . 2 

«■ 

UJUJ! ^lJj')l\ o^U- Jl_juj ^j-SUj 14 

? 

Jl±* c 9j_JjIS" la Jaa^« ^_lp 0j l ^Ul a ^ 4j^J l 

.4 jlj ^ilj (100) ^JUJ! 


r 


5 J?Uo 



































































Adders 

^a x a ]I . 4-j ljiJI 4 _Ll<^<»J! ^lw\»p S yi Aa2?^J ^^j2j A^oJjj A-j^a^iSsjI IjI^ ^♦jp 

* 

^jj>tx^oj cj^2Jw<Jlj c_^L^>J! 3 w\j>- j ajLw^>JI oLI^JIj ^LaIS c a-J jjzSi}')!\ a A b > N1 j oUJl*^ ^3j)\ 

£ f £ £ £ 

^IJajJI £^>- l£^ SjS^I jJl ^jLp cpL^>o ^^,lg;><Jl ^UJl Lg_A$ ^jJL ^Jla^J! £.lj^l ^ Ui2j! 

^oU• ^ 11 ^«lj>J| jj j}zjJ ( Jjwbu <JL^>- L Ao^-flJl J cP J^2 .JIj ^JaJ! C£-oJ>cJl aJ-oP AJbJU^ oLi^*J ^l^>0 

i^ijl £^JI jSlja ^ iSL&j t (adder-subtractor) ^jU? £»U- ^-s^J 

:Half Adder £*bcJ( 4 

CjIjIjj aaJj^ <ua,U^» AJjj^SsJl Ojb ^jp SjLp jJ&j ^IjJI Ja~wuI jj& ^LygjJl £_*Ij>JI j! ^UJl 

3jljJl OwLgJj . Jj>~lj C^j ć) ^ J-AJ A^Ia^* 

; £ £ 

£w 2 j* L*S^ c (Carry) ^j^iSI jl Jl^j>JI Jjuj ^yW!j (Sum) J^U-j! ^^>J! aa^j Jjuj Jj^I cOU-j^^j 

aJLJL>J! Jjw\j>-j ^jJl^JI A ii ^3 


v4 


5 



5* (Sum) 


C (Carry) 


J^lxJl 


A 

B 

C 

s 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

1 

0 


C Ju»J>Jlj S A>e-ju)l JuJtoJ Č^>- <Jjw\j>Jl <J*}Aj>- ^UJl '_a y3> Jl^jP -^^py 

wb>~!jJJ ajjL^ O^SnJ Oli S aJ!w\J! L>jj>-I jl$ A c B o*^Aa-wL»JJ a^jJIj L Jljw\5^ 
AB JijNl Jj>J! j^aJI oJjfc JlSsJujj !*Lgjj B = 1 j A = 0 0 ^S\j UJjp . 1 
AB ^jliJl w\j>JI j^aJI o wLft J^Ss-dJj B = 0 j A = 1 0 ^3 UJjp .2 
S = AB + AB = A © B : L*S" S U^jj 


j 3Jj>“Ij aJ1j>~ ^ wb>-ljJJ ajjL*^ o )jŠj C a^3 w\j>-Ij w\j>- Jlp jipx3 Lgjli Jl^j>JI aJ^I>^<J a^jJL Ul 

C = A.B :^Jo UT C oU A® = 1 j A = 1 UwUp 
^| jj>ti^lj jl c(AND, OR, NOT) obljJI ^Ijj>*xvoIj Ul c^^aj^Jaj ^UJ! 

: JlsJt JS^Jl ^ ^ UT c (XOR, AND) oll^ 




















A 

B 



S = A® B 


C = AB 


(-) 


S = BA + BA 
C = AB 

d) 


Full Adder -o 

Jb ^lijl cOb-J^>-I wL4 aj^ LgJ a^wqJj aJj^iSsJI Ojb aj! ^1p J^lSsJ! ^aUJI 

*>bo aJ ć)I ^Jl £-*bJI J $jjjLvaJI JaJa^<Jl A^-do aJ JJ^^JIj c(c^j) Sw\j>“Ij Ajb- ^jlSj^ 

:(Carry in bb-b ojUp! c ^<^) bJU 


A 

B 


(Carry in) C i 


Full 

Adder 


S ( Sum ) 


C Q (Carry out) 


Jj-l-uj| 

£jU~Jl 

A 

B 

Ci 

c„ 

s 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

1 

0 

0 

1 

0 

1 

1 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

1 

0 

1 

1 

0 

1 

0 

1 

1 

1 

1 

1 


J^lSvJ! AilJbJl 

L-i cJ^-lJuJ! Jd^J A, B, Ci d)l \^p^ bU JjA>JI J^>- ^ £aL>JI !ij& Jl^^p c ^Sb>jj 

£ 

! A-Jbll bb c_.^jjlb .Jg)g>c^ Cc S Abb** ^bwLv*>! cCo ^1 pS ^1p 



S = ABQ + ABQ + ABQ + ABQ 


C 0 — AB + BC t + AC t 


S = A © B © Q : ^Ub S a^xJI A^bf dJ^bb j 


































































Aj^itjl ojb 'j* ajI^l^^Ij | 

.(AND, OR, NOT) 


6 J*UJ 


c c c 

3 2 1 

A A A A 

3 2 10 

B B B B 

3 2 10 


^ 'jjZj A^Ž, U^> ojb cJ^lSsJl j \ ^a*'/9i\\ ^UJlj 

» . 

Lob" olsL>- a^jjI Jb* O^Sbj (A, B) ^-JUj ^oAp 




Decoder Sji-^JI đJli oa^-j 

c (m=2 n ) ^jLyj j! ^ Jil Uo Jp ^ y>- JIc (n) UoJp Jj>o <—$1IgJ A^ii!y> a.3Uia Sjb SjLp 3yLJiJI 3 Jj>~j 

. (n to m decoder) i^JJ3 ^1 p ®j^ <«\jo^^p ^^Ji^J 


. l^j Jj-v^jJJ (memory) s^SHiJI oljb cAJtk^Jl caIjIjJI $.1jj ^ SjjLJuJl dJi Sw^~j 

JsJajJ! ^^>JI caJ^-jj jS* o 1 jS\j A-uAj U! c(čtctive) I^Jlj ^^>JI ^34 jj>-|j O^o 

p p 

.0 A.đU; A jj A^o^flJl LgJw* JS^ ^ jj^~* a }**~dl j£* rj>S\ L-il^l iJb U! C 1 A.đU; A jj A^Jijl A-i ^gjgj 



























































Jb JSLli c(address lines) ^J\Jb\ 4 ^ 1 jj Ja-sJI £^>JI jU>-! ^ 

0 ^^ 1 p ^~p^ L«w\jlp (binctry code) a-jLJ 3 p ojLp ol c w\j^ ol ^ap ^<—^1 

dJJAJ JjLlJI ^3 Jb JzJu j 

. (2to-4 Decoder) 4 ^)! 2 SjjLbJ! bJi SJj>-^j aJLJL>J! <Jjj j>- j jwh^)l LL^r A S1 L*b 





ji>! 


Ai 

A 0 

D 3 

d 2 

D, 

Do 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

1 

0 

1 

0 

0 

1 

0 

0 

1 

1 

1 

0 

0 

0 



D 0 — A l A 0 — m 0 

D x = ^fjv4 0 = Wj 

D 2 = A l A 0 = m 2 
D 3 = = /;? 3 


^Jl 4 ^J! 2 £jA 3yLbuJ! cLL 3wb-j Sjb ^y<w2J bi 
0x^-wwj ol ć^> cajVI ^ ^^41 i **j 1jL?^- ^L1 V) LJp Lb c o^ApI AiLib»Jl 

. I l^b"* c L^sJ! I ^ a»u2J^x«o*J I cp II 


$.Lj J^o Uufcj caJ ^Ip (minterms) isj^ JI ^jO^JI jlJj^ ^y6 s^laJI dii sjl>-j ol 

bL^L OjSvj bLbj j! (minterms) JbLi ^1 p ajj^-<JI Abijajudl o^bl**<JI 

. aJ^L^JI s^ y>- j^JI LjjJI ^jw\j>dJ Lbj SjjLbJI 3 Jj>-j ^ ^-jb^JI ( j^-> (OR) a 4 jj 

i ^ILJIS”* a^ oL* a ) 1 ojIjJI ^^.) c aJLLJI cij'^bb^oJI cćbl 



. r- ^>JI ^wbtj AND oLIjj ap^ voL»l JiSbio O^SLj SjjLbJI bJi 5 Jj>-jJ SjIjJI ć)l 




















































:J sI^UmJI ćj " ^ SjtjJt | 

(l-to-2 Decoder) 2 ^J\ 1 ^j> ^ ij>J* dJi ao>-j . 1 
(3-to-8 Decoder) 8 3 a^iJi dii SJb-j .2 


:BCD to 7 -Segment decoder đJ^ oJ^-j 


'46A, '47A, 'LS47 


Bt/RBO 
BLANKING 
INPUT OR 



(15) OUTPUT 


BCD 

Decoder Outputs 

7 Segment 

Display Outputs 

D 

c 

B 

A 

a 

b 

c 

d 

e 

f 

g 


0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

0 

0 

0 

i 

0 

0 

1 

0 

1 

1 

0 

1 

1 

0 

1 

2 

0 

0 

1 

1 

1 

1 

1 

1 

0 

0 

1 

3 

0 

1 

0 

0 

0 

1 

1 

0 

0 

1 

1 

4 

0 

1 

0 

1 

1 

0 

1 

1 

0 

1 

1 

5 

0 

1 

1 

0 

1 

0 

1 

1 

1 

1 

1 

6 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

7 

1 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

8 

1 

0 

0 

1 

1 

1 

1 

1 

0 

1 

1 

9 





_š aJ_ 


“J J- 


(BCD to 7-Segment decoder) 

031 c I ita I L? L- Ip jj 

j^J ž2j LS" iA* aL* a Jl APj*o«^c^ 

c(7447) SjIjlU JWji!I j&\ ^ 

y>y> LjLj Lij JLj Jj>4wU Jp {£ j£>J ^xilj 




Li« 


JaJujJ j 


c(BCD) Lyup 



^ AiiibJI Jj Jj>- Li" cJ^*uJ! 

jiJuJ! ili 3 Jj>-j ^(BCD) Jj>-wL<JI J\ 

jlg-L^I A^-jJ ^1P j-^2J c^jJl i*b>o 

0 ^. o! ^SLj j (. (7-segment display) 
Sw^~j JjMJj* ^il (BCD:0100) JiLJb 4 Jjp .aLjij aJL- SJjp^Jl oLa ^ ćf* 

!wUj . Jaii aLj^ OjSj jLg-LVl a^J l5 Jp 4 JiC^j Av^UJI oL c(A0-A3) 7447 ^jdLfuJI ili 

«1 ^ Jj>o j l-'^i”"" b j e 5 fj g a - 11 Lj LLI L? 1 ^ ! 


!wL& Common- Anode L^j^o^i c3j^L>c^oJI j ^Lj Li" oLiL 7 jL^-L^I a^-^J OjSo 

Common Cathode ^>Lj! ccL^i 5 wL^_>- c^LLdj <■—^jLJI ^jLl 

• e **^.-iji 0 *A ^ ^ i l ^ * - a Lj Lxli e i LJ | ^ L11 l "^ w>->~ 


lih 

e |_| c 



a b c d e f g 



’ 




1 



A 

*1 


li 5 

2*5 

2*5 



2 *5 

2 



Common Cathode 


K 


H 





1 





K 

2 


Hl 

n 

Hl 

Hl 

Hl 

H i 

H 




Common Anode 


A 


Common Cathode 

g f Gnd a b 


Common Anode 



p^T 

a r 

~r 


1 f bi 

1 q II 


f 

\ r 



te c ; 


I 

" d 

<jj) 


1] U II Lj 

0 Gnd C df> 













































































































































. (TSegmcnts) 1 Jb^p s y^ a-j ^/1 o^lai! ^Lj ,^-Ip J^-pi slS*L>t^J! <a^-I ^ 


J*Uo 



d 


Outputs trom (he 4026 countsr and display driugr IC 


Count 

rt 

3 

b c 

d e 

f 

9 

h 

jm i 

-i 

i 

a 

h 

l‘ 

1! 

TJ 

1 


\m * 




w 

* 

□ 

Li 

2 







3 


• m 



• 

• 

4 


r# n~\ 


• 

• 

• 

5 

• 

• 

• 

• 

• 


6 

• 





d 

7-segimei 

display 

7 

a 

• 

• * 





<? 

9 

• 

• • 


• 

• 



# ■ segiri&ni on, h is us&d la đrlvg oiher counters. 


JS ij jl^JaVI 2ajJ iJ (ON ) J-*2 ^USSl 

jjli ^aLžijVl ^4 AJLak 



oUjUL* c oLJUiJl j> SjIjJI 9 J*Uo 

j! 330Q L^ju^3 4^»jIjl# jj 

ia-j^I j))g>cJl LL^ L^wLu2jj c220£2 

. ^UjliuJlj 5 wLgj>Jl jwL^« jLg-b^l 3wb^J oLjLj . 1 

. 1 3^U>Jl ^ jwL^4 ^1 p bU^pl jLgi^ll 3wb~j ^jj wbJj>J .2 

I djL j ljwJI w\b^bi!^ Sj^L>t«oJ! 4 »cLo^JI d^!w\JI .3 
.j>jL*J! J^UuJI JjJj>JI aJL>- 


Decoder ^ uLcuill clA^ ojb s a^j^I ojlw\J! ^.Ijj ^1p ^^K>~ a 10 i?UJ 

p 

aTUIj (DtCtBtA) rcjUJl J^jj d%±- ^ (7Segments) jl^^l l$JL ZjS j 

.(DtCtB t A) ^jIlJI ^Ijlp^Ij iJUiJl jU-aL (Display) jL^b^ll A^ji ^1p aysljiJI ^UjVl 



BCD 

Inputs 

Decoder Outputs 

7 Segment 

Display Outputs 

D 

c 

B 

A 

a 

b 

c 

d 

e 

f 

g 


0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

1 

1 

0 

1 

1 

0 

1 

2 

0 

0 

1 

1 

1 

1 

1 

1 

0 

0 

1 

3 

0 

1 

0 

0 

0 

1 

1 

0 

0 

1 

1 

4 

0 

1 

0 

1 

1 

0 

1 

1 

0 

1 

1 

5 

0 

1 

1 

0 

1 

0 

1 

1 

1 

1 

1 

6 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

7 

1 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

8 

1 

0 

0 

1 

1 

1 

1 

1 

0 

1 

1 

9 






















































































+5.0 V 
o 


cr-o- A 

U 



—c 

U 



BCD 

iiiput 


+5.0 V 



:(Sequential circuits) ijotzdl oIjIjlM 


a-žjL^JI ^1p L+2jI LjIj aJUJI ^1p J 2 J 2 } Xoj^j ^ oIjIjJI IJjb ^ 0 ! 

P P P 

^_j^P*cj j j i^4J cpljluJl IJjk 0^ ^>sJJ 



UU->.^ 


SjbJJ ižjLJI 4^i]l £*1^^ (Memory)»i^Tli 

c (Flip-Flops) olislJaJl Ji4 c^UJl Jj j 

.(Counters) obl-uJl j t(Registers) 


(Flip Flops) olblMI 

t- 

c O^Aj>s-«-wJIj oblJbJl ^Jjl« j^LoJl ^1 p wLoJi^j ^i!l 2^jJ\ a | ^.Ijj ( J^?CLwvj 

(1 c 0) ^Jj>-1> c4j2I^>c^J 1 oliL^kdl JjJ^Jlj RAM S^ljJl £.Lj ^ 

* (. > 

A 11 cAlj^Jl NANDc NOR cAI^j c^j^-^ 1 SjlAl ^p a_^j\_x 3 1 l_^_x]U>- 

.olUM ol> *L ^ 

\ JiSCdJlj Jj>-1jJ1 y -^py* c(SR, JK, T, D) olUljajJl ^J^l SAP 






1 j;;<JJ iJLiUsUflldl £l jil 



















































ckkJI cToggle T ^j >JI Ol č^>- 4l^k! olklkJI ^ T klkkl ^*x*j 

’ ^1 lxl 1 Ij y* bk* £ T ^kJ 1 w\j>- 1^ jk k ^Jl>- w\J I jk kjj JK ^jj k kj ^P Oj kp k IkjJ 1 1 >\jbj 



: 4k^^>k 

. kLlkl kkJl ciJk ^jkk jl (Qt) kLlkl 4x1 ko kix>o Ji olklkJl q* lk& ^ (Qt+l) S^^kl kkJl . 1 

^-vo^ll ^ 5 'j^p Syb ^py IjJ c(negative cdgc 0 ^11 1 ^ LgJULjl Jxp A^kl JjL^I ^11 ^«kl Jx^j .2 

.SjJb jl>jj ^ c(positive edge) kl>- ^ ^ .klkk 


Clock 


r 

0 


t j*im jyi ^ijsJi j*si 


1 

0 

1 

0 

1 

0 




•tH' 


Clock 


T 

Q 



































































































































\ 


Digital Counters obl-uJ! 


J ^jj ^Jl SR c JK c Tc D (flip flops) oI ja ^ap ^Jl a^*jUI oljlw\JI oEIj^J! wL*j 

I Jw\^ju l“^-*_^~ 1 ^ ^ J.^\J (SET) aJL^jsJI aJUJJ Aji^>cJl J^w\.^^ l ^*xdl a»L»w»2»«»*<u I ^ ^ 

jl £AJ ^Jl 4*p **1J i >cJLoJ I (_£jX*^w<dl jA JIJLlj'^/I aJL>- L-*~wwc>- ^JjJl 4^pp] Lg-v? •-^-^' ^^>c^oJl Jlp A^^)g^>oJl 

^ P P ^ £ 

ia-J^I Jjj^l L^j^j c0j-wwjj>- ^IwLp UlE* a^v4>j^ U Lgjw« c3w\jwLp Jjjl JI oEIJjJI c^j^SsjJI 

Jpljaj JS** JJLi>j 5wb>- J.P JS”" J^lj^jJ! aJU- 0L4 J ^!Jj> 6^1 j Bit JI dl>- j^aj .1 

.IJlSUj aJL c^JJI ^j| J*lkJI JI aJU- 

.1*^ V^yij>- oli^lkjJI Jl Jv^j 4aPaa> Bit JI aj!j>- (aJU“)jJcJ 1 .2 

. 5 JjJp- J>-J Jij c Swb^lJI aI^JI j 9 Jl 0 ja j»*JI \ .3 

.a^o^sj a^J ^ffl JI a^J Jil ja (j\ JwIpU^j JjJI :{jj &UđxJI .4 

.A^J Jil JI A^J ^Tl ^y» (j\ LJjUj JjJI I Jljlj&M .5 

(up/ down) Ail^*LJI lJJ 2JI jLs>-l ^ LJjLj jl LjlpL^j Ul Idi ^ : ^jbsJ( ^opUsJI .6 

•(74193) > 

. aaL*^» aJLP jjP-S 1 LSIžJj l^Jl " > y >J -3 t-Lj .7 




T Q 

>CLK Q 







Clock 


:oblJi*J! s-U* 

e~>- ((Toggle mode) ^U- ^ £->j ^ T JsljaJI t - ; P»j 

. ( jPeJl c 1 d,. »U* '1 L»jli T >_š^JaJl (J^j 

I oli^i ■ i A■ ^2.^i ^4 Adl^- b 1 ^ 31 v*^ ^ 

0 _ 1 \r_ 2 _ 3 \f_ 4 _ 5 u___ 6 j 


(? 0 


J~ 


+p .i jj J^lj^JI a^-jU^JI ^^«I^JI o^Lv^l ^ćy*^y* ojLti'l L^^lpipl a^-jL>J! C^ d^L^^Jl Ol Jš^-^J 

f- f- 

. 2 ^J^ 3jLS»l ji 4*q~^»j2j J^lj^JI 01 i^\ . aJI a_L>-IwJI ^^®I^JI o^L^I 

^Ul J^UaJI OU c^JI ^ JA J\s J^IhUj JI SjUir Jj^l J^lkJI JA A^-jUJI Sjl^l Jl^^L LJ lil 



< 38 

Nr 


































































1 


1 



1 


Clock 0 - 

l 

4 0 

0 1 

f 

1 > 

i 

2 , 


3 1 

i 

4 1 


5 > 

1 

f 

6 1 

i 

r 



> f 



V 


> 

r 

l 

5 0 






























JlS’" aJU- B oL^J i yA A^h j aJIj>- A J^IJ^jJ! Ol 

c^JpL^; ^IwIp 4 -jliJl ajUJI ol B £cJ~v<2jj c(LSB) LjjJ! ajU^J! C)j£j Ol A *l!p £,Lj j 

jJ £ £ £ 

jš- iljip y*j (_si (_$JLpUaj ^Iap Sjb JittJ «*>\pI A.>žJa.-»Jl SjlaJl Ol cS' t (2-bit Up counter) ^iiU- 


. (Asynchronous or ripple) 

: ( ^JlsJlS' 4J (Timing Diagram) kla> «-* ^ iLuU _L»Jt J~Ji~j ^Js- j IAa 


Clock 






5 











































































































































: jj& JjJI O^Svj aJ-pj 


B 

A 

State 

0 

0 

0 

0 

1 

1 

1 

0 

2 

1 

1 

3 

0 

0 

0 

0 

1 

1 

1 

0 

2 



: y* (State diagram) uljudi oMUJI 


(JoJjk ^ip J \j^2S>z}\ (. ^JiSCjLU ^jA A^LoJ A ; i ^]| ^IjbJl 

. 555^4jJl c^iJ-<JI Sjb Aii^>t^ 


. ^lw\^Jl Sjta (aaxj jA a o,i<g* ) ^1p J s > 


Qi 


i?UJ 



s- ? & ^ 

^IjJl k]a> ^. ^jlj (3-bit Up Counter) a;*> 0 obU- ti Ij^pUi; btop 

.(011) 3 aJUJI i *ja a*JI IJj lit ćJJij J 21 2>s^»j JjJt |*i 


\ 

12 J?UJ 


< 40 

V 








































: I J y>- S J b 

1 SJj>-j ^ jd\ eJi SJj>- j jj wUp Lgj>-l^>tj ^Jl ob jliLJ! ^wIp U . 1 

Objlil* 7 (^ objliL® 3 (^> SJ^4j *bjliLa (I 

^A^^oJbJl AjIjJIj ^q^wJ jA\ AjI^JI b .2 

INVERTER (^ OR (^ AND (I 

?Jl>-IwU 3 ob a^a]?'^ ajIjJ cJ'i U- cJ^l ^wip U .3 

4( c 6 (^ 8 (I 

?SJb4>JI b .4 

10 - 0 (£ 0 - 10 (^ 0-9 (I 


objlil* 4 (b 
NAND <b 
2 (, 
0-99 0 


f-urtl oUJk^Jl ( jSo u : i 4 oj 

^-u>Ua; ^l-u> c(7Segments) jL^lš^l ib-jJ ^(Decode^^-i-daJ! dJli 3J^-j c4_v*i^! 4_>*jbdl oljl-U! 

. (UP/DOWN COUNTER) JJa 3 


a ^-^>sJl <.j. .>- a. 2U*. * U oljl-Olj 4^žsljJI a. aU- ^ '1 olj(-0l Ojlš I i4_J 

. Jh" ^b 4_b! ^Sb ^ (,ax^!^J! Ajw\jcJlj 

; 4b*Nl ^ 4^-1 (.(J2 j^Jl J^ L^bilj 4jLJi^Jl Jjwl>- obJ^ioJ ^ Jj JtoJ ££} 

.F iJiUJl gsau-l • 

?Lg-wwOi 4 j>uaxJI ^b*j j>-I ^ 

5IS^L_>x-<»J 1 ^-^1wL_>-! ojIjlSI ^-b ® 

. * . - ^ I < I 

: I ol^b>JI bij cbj^l Sjjbc-^JI SjIjJI L&S 

. BjljJJ 4jjS^Jt ^jg.s'l jlwl ® 

. a jt-UJ alS""b>&a J^P ® 

?50k ^1 22k ^ iajliJl i»J _yl U • 

. lOOOg JI 100g Uč£*)\ l*j ^ U • 


RC 

\-\ 

0 

1 


00 

01 

11 

10 


1 

1 


1 

1 

1 

1 


680 n 




41 





























: JS" ^ as>^s>^2]\ ajU-^I j^j J y>- 3: j^l^ 

jA\ 4w>d2-w*> 4JJ^SsJ^I JJ ^W?L>J| jJl Jj|j->- ^Iwb4^v4 £jA C-iwLgJl U 1 

. sJ^I 4x>wJ Jjwb>o . c-j . AJj^SsJ'Vl ^jgjail jl*^l ćjijAJ* .1 

.aJj^SsJ^I UujuJ! w\Jj • JS !j ^jj jjwb>o 

^I <jij!^Iw\JI A-jI j j_^_^JI i,**j 1 -,/g^jJI jJ^p a^J^jžJ I L* 2 

.UdJI .^UsJI .iJla-o^t DMM. .! 

?255KQ l *UjliL<Jl J^»J U cA^^Jl <Jj|jj>Jlj AjljCL^Vlj 3 


.31C.^ 


.40D . 


C 


.31D .< 


.40C .! 


? j^<J! oL^LšJI yj ^jUdl U 4 

. 4*-£> S yi j^ 4 . c-J . g.j; U o*p1j j; */? P .! 

.c^Ip ->jj .£ 

?(A,B,C) Jj>-IwL4 c43 (XOR) A H aj!jJ! ^jpU 5 

.JL^!21.^ .o^U^-13.^ .oVU^-18.^ .JL^-I 16 .1 

^A^^osi J\ C->l.i!wL*J! CjIjI^> ^ ^^JlP A^o^đJl (JwLjJ 
o->o 4*^^ Jjp . . Sjl^>cJJ Lg_v^*j Jjp . I 

• A - * 1 »-4iP . ^ . A^^u«*«*»o1a 2 I 1 ^ -j-^ »4iP . ^~ 

?4^liJl j£* 4j>j^wvJl ^.lo đli ^]p NliU A-J^/l (_^l 7 

. ajj IJ^J! . ^ I . . 4«^ Lfl^oJ I . 1 

£ £ 

?4jwU| A*ji)gL<Jl ol jIjJI aJJla^I ^4 ^JL*j 4J^/l (^1 8 

.Filp Flop .Full Adder . ^ .Half Adder .! 

?(555) c^j^JI 4^ki U>w\Jjj ^x)l 3 jL>»^! ^jj U 9 

jj t 

. A^IjLoJ C^j li 1 . . 4*wJOj li 1 . . 0 jA*t**£ Oj li I . I 

\ C^ljIiJl .^ ^ ^Jj . /? ll Jjl^jl t t -lp' jljlJi ^ ' ^ '- ■ lila 10 

.7- Segment ii li .<_j .J^-jJ( .1 

• 0 J I ^ JJ^*p*’^J 1^0 • ^ • aJ lwv^-J 1 . 


iUiii.. 




.Decoder .i 


. Aj Oj li 1 . A 







BC 


00 

01 

11 

10 

1 



1 

1 


1 

1 


9 V 


Dl 


220 n 



L 

[ 

L 

10 W( 


JiLJ! ^ Jgj Li" F aLJLJI Jjj->- dji" ia : 2^ 

Sj^sJ <wiyjlS" Jgja>s^j L*x~wv* SjIjlU jL^>-I J^op-I jjL^J! 

. L^jl5"Lt^ 4j>c^xJI j c olj-L^ 3 

: Lp <——>-1 a-J^I SjjLLl SjLI : 3^ 

. ojItoVU AJ^^*<jJl <Lj j^isJNl ^2_aJl £.L^L ^Jj>- (I 

.Dl ^jLSI jj ^ ^ij^Jl L (^ 

£ 

. SjIjJI ( Jl^p 1--L 4 

. LLL-I ^-s^j ?<Jj*JI SjIjJI j$jj Jj* (i 


15 v 


: £J 


lAJt 



i a»J UI L-v^ Ij^J I L^u^ - oj LL j I w\j I j Lgj>J a*u23 Ijj oj I ^ , | 4 

: JjMjH 

0 LjLJI 4^wLl ^L*j ;'V c 1 a-JLJI a^wL! ^L*j i(A) aJL- • 

0 aJLJI a^jJI ^Jjt2*5 i^yJL» cl aJLJI a^lJI :(B) cpLJI aJL- • 

£ 

0 aJH a^lJI ^L*j :L jj y> jć* cl aJLJI a^jJI ^L*j :(C) OL^I ^lj>- aJL- • 


LLI : 0 c * 1 ^^ 

: aJLJI o^LJI ^ \j y^> ^^>JI ^L*j 

t- 

■\z *jj jfi j£* OL^I r'j^ cjJa* cpLJI .1 

^yzji* c-pLll c.lij>tLl .2 

. A-uij^JLoJl SjljJl aLLoJI C-^jJjli" ■ ]^)^>c^oO c 0 jlw\iJ C—x-w*»LoJl A-aL^ 5 -^^ <JjJj>- i, ^i"l 


I j-l I L j*-^j cl^” d J L^ ^^ ^ ^j aaj j I j 0 wL* L^J A^jij Ijj A-^o^j s > 

: ((1001) 9 tfjLo (U) 3 ^1 gs J^jJI J* 

. ŠjIJlU 4^Ž>Jt (J J'^>- l—2^"l 


: 5 


u - 


. A-^a) 2-^J1 4j^l*^Jl ^X-X*^l 

t- 

. A-Uij^JLoJl 3j|jJl ^w 


























Sj*?-jJU jzjla 


^ £ 

I 4»&P l *0 XK i ^ ^^»I^nJ I 0 ® ^ ^ 0 i»J*J l ^ 1^I 1^"^J y A č w\j wXp I ^ I Ij b^" I b^O 


. (99-0) JjJI *jlJ ^IJjJI 3>jb $.Lj jfj5jljJl 

. ^IjjJl ^1P 4_*j^oJl 4j>-^<bJ <d^^-oJl LL*P 6 w\j2j^ ^ ^ 

































































< a, iU Gus^aii 

♦♦ 










Lgj^j <,4 _JL£jJ! oI a_^wLž^ IjIS\_$Ij ol a««^ jJI s_L_k 

^ sjj £ 

4_^JJLlA ^Jl Lg-i Jj^I ^jjJ! cjj )gSJ C^Jj-S ^_lp <-£'j-2>*J Lj-Jjj2j') 1\ 4—>-ji 

. I ^ >-l4 _*JjLojJI dJ 1^ 1_£>^I 0£.l4 _4_A^5w\Jl iJLJ 1_oJ_)i> \ _ ^ 

& ijJ sP 

cl ^^ 4_ž^Sw\J! 1^ ^ J^jI-jloJ! * j) ^ aA ^_)U]I ^>>^w\_J! 1 _^jlj 

e- 

C)\-^)l\ ^Jl 4 _j>-U*sJ!j oL^I j_iijj 4 _L$j £.Ljj_g_$sJ! >1 ^wL_Pj 4-51^1 j-£y ^-5 oLj^-v^^ l)1 

£ # 

JuJL-jjj coL^JI jl c£.L? j-g-S^-SI j-*y jL*— lp c 4—S'šj 4_UISĆl 4 Lojij <*_- IJ^j c 4_j^l^Jlj 

4jL>j>- ^ ioi ^J! 4_>-L>- iJLift ciJJj5"j c a* s )1\ wL_J^jj -t ^ ~j c c_-wv* 1^<J! c^J*jJl oL^w2^<Jl 

e- 

j->-^\ -t .1^*11 L& j £*j c^j-jl j 4^LwJ! oljL*J! jI*_Ju^>Ij 4 L>- t c 55j_^JI 

. L5 _S"i J>^<J J-^»lSo» ^Uk> Vj->- wL_*j 

lr^> (jjJ\ 1U <v g^<J| ^fJJ.S cs-L-^'Vl ^Jl SwL^jJ! o_L& 4 _jL^J Jl_a£j |*-j 

. ( ** - *^L) ^ ^ Cj~^ ^ ^ ^ l^—^cLw*^ ^ !j l i ^ I l ^ ^ c oL jjsj ^Jl» 0 wwIo c 



;? $ tx 

: Lr lp (j^lS ^SCj Su^-jJl oJ jo c-^JlJflJ! ^ 

. olS^U^s^Jl ^*\jJ (J*)\j>- ^|jj>tXv4»lj 4^wLŽ^4 oU^I^J wLj2JJ ® 

. SJji4 Sj^j>-Ij ^_Sv>ti!!j 4Jl^J! ^ ® 














£ ć 

jJI ^3 a_^-^_Ip 0j-$J ^_dlj 4 _JjL»jJI o! jVJ*')1\ $aa ^Jl UlL» Lj jj*j 

ć—; c>- c(c^Jji 5) wL^Ij j 0) j—<Lys> ^1 wLj>-Ij *>L$ oljL^I L4 c čž*\—x^i* Lo«J& 

A_JL3w\J| b<>bo>sJL<>JI 0^ 1—C A_JjbjJ1 Jž2JJ 4 _Js2^>c-oJ! A^lJ! ^_^2jaJlj ^ a W1 ^jP- *! 

oL^S^juJI ^3 (j-^jjj^j ^J! LjU A_*^i^j| cj\jVJa s A I )g;j j_^j3j^I 4_>-jJ 

c(DAC) LLoj ^_il *3j 4 —4-o-pj c (A.DC) ^_*o3j ^.J! ^3 jL<»j ćr^ 4 (J L- ~^ ?X ^ A-d^p ca— iL3w\J! 

4_j >-jž ^LJL A_^?1j>- oljA_Jui^w^ oLjLj o^Ij-3j (_ A A li A_lJI £_^3 J^UcJl Jj-J jJl ^-Ss^^uJl ^_£>- 

£ £ £ £ 

j»_X;j c<^JJL*J oljl—il oL^liJl £j-* L &jš- j\ 4jjia^JI jl JajL^žJl jl aaL^^lt a-L*i jl 3jlj^>Jl 

j'^ 5 3L_>o'^/ j! (1 ^•:đ /Lj 1^ c^1 Lp j-^\ J b4 ca_p l ^jp\jsA s A djLjbJ! 0wL_& a_^cJL*^ i^JJ.3 

a a 


1^—3 ćr ^ 4 ^ ^>~ 14 _ jJjL<ij ^-3 ^*,*) g * ***j ^ c ^— LL<»jijl |^_ x * 3 jJI ^ Jlj ^-^ s - 4 ] ^ 4 _ i>o 

. (PWM: Pulse Width Modulation) i*£jl ^^ j\ JjJLju a~£> JL^c^Ij jJjJI ^i^uJI J^-ta A_^ij 



:aJUUJI oljl^Vl S5.Ijž 


A_J>^^3 ^j_S2oJj c <wi!j_L?! 4 _J^Aj LgJ 3j_JLv^ 4_^^3wbs 4 _LaISsX 4 Sjb j_p SjLp j_a :LM35 j^—dsx^w« 

i ^_Jj 1 <>w3 l ^ ><>j^l >Jj oi c ^lJ Datasheet 4_jjjij! Sj o - ^ 4 b ^ 1 Lž.^I^oJI 

25°C Sj!^ JupSbui cl0mV/°C ^!wL_Ž*OJ ^ lo -»r ^ 11 O^jl J-^A \ L^i2j>- ^j^>J! wL_g_>- j-^cj . 1 


A _£* v ^ b * cJ ! fiwL _a . w \_ jl £ jJ^p ^ c 250 mV o ^ lwL - ž ^« ^ j - p ~ ^_ Lp ^^>0 


• j->-A JljwLJ wLip .]g S^LpI ^Jl ^L^>j ^ 3 ! clwL^~ a_^_^ 

£ £ 

. Aj ^3 A^-j3 0.5 ^jp ^jP-AJj j! Jbjj ^ Ojl^pJl A^-j3 lj^>Jl A^wJ 

e- 

. 150 C 1 _ 55 C I *-\^j lj | 


.2 

.3 


. A-Ui ^ y > A \ < Laj \ JLa .4 


. 30-4)) Va j^ A L5^” .5 

• ! A^-wJ 1 I31 ^ ^Lp L^0 w 3 ^ ^ ^ ^ ^ ^ ^ ^ 1 !wU ^lw^^cJLv^lj \ 












+Voc 


TO 92 



oj\j?x}\ brj* | 1 JgldJ 

uJt OljAMj 

. jj 4^jJ • 

.LM35 Sjl^^JI 

.USB J,lTj c_^j-w4»U- jLg_>- • 




wL_^ 4 _j ^ I 1 wL_ft ^ jj wLjlP o L_**j ^ i c_ - ^ j c ^ 1 čuj Ij & L*T c oj 1 wLJ! j 

^ £ 

:^jNl j^>cjJl ^_Ip o*>UJI i aJj^ *.*o ^Ji— 

t- 

4^-^J 5+ wLg_>J! ^ J^jj :+Vcc ® 


.1 


.A0 ^1jL»jJI Jj>-wLJI ^ Jl^jj Sj!^>JI 4^-j^ ^ wL^j>JI ® 

.yL>j2j')J\ As>- j} ^ GND ^ Jj! l-JUJI u.« ]s i51 * GND ® 


.j^jj^j'Vl *L>-^j ^1 aL<jj>- c*Ly^>ti!j ^j'V! U 7 ^ -^3 .2 

£ 

. (šjlj>JI oL^-ji |»J> j gJgj) ots-ljiJI Jt j^jjij')I\ alj ^ i_jk.il .3 

. Sj\ j?t}\ oL>-j^ ^jš J š^-^j <.JI ( ^s- .4 


float sensor_read; 
int tempPin = A0; 
void setup() 

{ 

Serial .begin(9600); 

} 

void loop() 

{ 

sensor_read=analogRead(tempPin); 
float voltage=(sensor_read/1023.0) *5000; 
float tempC=voltage/10; 

Serial ,print( "TEMPR ATURE = "); 

Serial .print(tempC); 

Serial,print(" C"); 

Serial .println(); 
delay(1000); 

} 



_RPj 


,Vl 






































Sjl j?- S^ljS aJ^U^ 

c-J^i 5 JI . (c-JJu* 5000) c-J^i 5 4 ^^a]|j 1023 a^^JI opb>- ^I ^ c^^>&Jl aUI** ^>S^1 

a_>-^J ^JLp Atmega328 ^j^aJI ^SUxjl< 2I (ADC) ^<^jJI ^IjI^JI \j& s 1 I a^^>-j^JI a^^JI 

. ^ y^A 1024 c (1 — 2 ) ^)l 0 qa 0j&u* Jj>s^JI cAj^w<JI ć)5l c lObits q* 

1023 t^Jp*± oJ^i 5 I&jIajl« Jj>o a^I wUpj . jA^p *UJ£ (_5^*^ c*Jji ^jUj ^bLj Jj>o a^^-a Aap ol IJLa 
.^-^. 4 L^j AjJt^Jl a_^_?JI a^~1š Jšjl J ti023 JI (cdj Jd« 5000 J) cdJ 5 JI 

.oJj JJLdl ^lAJI JL^Jt Jlp 


5 volt — 
voltage 


-►1023 

—► sensor read 


voltage = sensor_read*5000/1023 (in mV) 

tA^JLJI Sj\j>c]\ A^-ji Jp J^-o ^Sj t^A^ji 1 jJIAj 10mV JT 2) U t ( j^2jLa>J Lžijj 

tempC = voltage/10 = (sensor_read*5000/1023)/10 = sensor_read * 0.488 :AbUJl ^o3 

:jjjd2l ^.li^JI a_«^_«JI Aj^^JI ( j^2j« j jiNl (Jja>JI 


^1 

l5 > s ^*^Jl jb-UI 

■r 

a^a]I .USBJI j^Ij^I JUjI qa j^jj^j^I ^j^SUJ ^Jl^Jl^JI JU^jVI A;tU*j IwLj 

. (JIaIjLJI ^jtAj apJ9600 

Serial. begin(9600); 

.1 

. A>-l^<Jl oIsjUI ^ap jt toliLj 2j >-j (j/ 4 j J 2 -P 0 ^U-Uj JL^jI JIjj U aj 1 aS^U] 

Serial.available() 

.2 

. ^UaL*j JtSbdo AoUi! oliLJI s^-ljA] 

data = Serial. read(); 

.3 

.^Ld^Jl Ju^Jl JI obUl JUjl/iipLt 

Serial. print(data); 

.4 


Jp lil 


J>-a*dl Sd^dl a^až t". jIT 1 1**J ^j 5 ^11 1 ^ t -ljLojJI 3^21 a^woJI <i)I 

^ A^v ^ a^J I I^^*2 I A^“^ ^ A^-«3 t 5 2 i s ^ twj t^AšJ I 


St 


frifl 


(Light Meter) S^UbVl SJ-i j^Uu 2 J^ldJ 


. li*)bv*»lj C-Jjl>&J A>-jJ • 

.(1 kQ c 3 ^wip 330 Q) oUjlil* • 
.USB JjIS" j jLf^r * 


^jg2M 

e- 

. Aj>-* 

.3 aap aJcjLjI-J • 

. LDR aJj-s^ a^jUL* • 






















i as>^p ^oJl 4 -j^! SjIjJI ^^p^ ^1p 

.5$.L^? s yi fiwLj*> ^^Luij (LDR) 4^^L<2 -oJ! ^Ia^cju^I . 1 
JL*j 4-JjLoJ 4^jaS** Lgj£.!y*j LDR J! *2 

. SA-A> ( v r P 

1 0i>l^ { Js> ^p L»oL xj ^Ia^c—l^I .3 

. 4^PjJl L&^Ap 0^L>J C^jiLj^c^oJ! 


aIIjLjJ! A^aJ! 


-*- . . A -t ^ S -A- ^ 1 

[**• 


C Ojlt-01 0« 


LJl 






jUbj^fl Ju^ o^Vp\ ^Ip Jl^*j (.Ćj^o oL yL^* ^)l 0£jjJL*}\ 

. ^LwL^xj! c_^lij^JI ^Jp o^j^LJ! |*-aa]I ^ c ^IpI 


: jjjj^jl £*J iwcLoVt oULJt £4 jjI ^jja^o 

s. * * l 

j-jcuJl č)l Ji>-*A> Lj~tj3j'^l\ is*-4jj (J*A>- ^dl A^Cj^I obLJt ^dyl (J^V (_^**^l (Jj-i>Jl ^-CL 

. ‘U^b^jl oLLoJl ^Slxj aI.s ^1p £^jdl jjij tSjSJJJl ^jš L^i^»e^vu aj-Lv^JI j\XL* 



J1a> 

oljLJl 

■ 

false Ul j trueUI J^L> L5 ij^» 

boolean val = false; 
boolean State = true; 

boolean 

1 ‘/^ 

.1 

32,767 ^jl -32,768 ic^Ij 4 ^ap 

int ledPin =13; 

int 

^px^p 5 Ap 

.2 

^r 4 J»AC Ls^ 5 li ^r-J .—jy*s^ (. C-J b 1 A-»^^- 

.(ASCII) Jj-br 

char myChar = ‘A’; 
char myChar = 65; 

char 

rj jl A-i^ 

.3 

." —j b 4 A^>t>~ (aL/sU A-b^ - 

-3.4028235E+38 to 3.4028235E+38. 

float value = 2.157; 

float 

(cJ^p) ^‘U 

.4 


lT" _R}A>’ ls® 


I ,i a-^LAII obUI (>M 


-jji p^-*-! 


(PWM ) tjpj& Jj Jjo7 


t AiJjJt oLiA^J! ^ jujjJI ^ o>-j7 A~i; Lgjb (PWM: Pulse Width Modulation) JI >_aj yj 

* ^ 

^>-j^JI oAj& c(square wave) a*j iL^ij jl SjLi>! J^SCj* Jp ^hLj A»gj>- JSj-aj U Jl*j>- Ajjjj 

J*>^- ^ ^IjLjJ! ciy jIa£oj ^>JS\ c(lowj high) J^ij J^j ^ SjLp 

• w ^ 1 oI ^ I I a-.) i^_)^ 

4^iS\J! djU»Vl s ćx*j (high) Jus^j 4JL>- o^L«>»')/! 0^^-* (_5^ ®^xa]I 

^p ji\ ^j3 o! ć^j> c(Duty Cycle) J 4^wL>JI SjjJj 4^jJI oSj* l^jajj c(T c^jjJJI 

jJLpi\ ^y* A +pp}\ ^jPJ& jJcj UwUp C^iULj . SjL>»*^J <P jJ-2^ ^jLwO jJ^J «L^jJwOl ^jJl» (_5 jLwO 1>C4 Juy2jlS!j 































JtSs-jJb 3jJ.S U^J jJcj lijM ^\ JI 



PWM SjLiJ 4 ^~l>cJ! ^>tjj-u ^**5 

:<t~~>- 4 4>-j-JJ (Period time) JjjjJl ^jJI y> jU^-'ill 

T = T + T 

total on off 

:ijNl (Duty cycle) ijji i_J*j 

T T 

D = 


T + T T 

on off total 


(Vin) ^_lS\Jl wL_^j>cJ! w\_*j (\^out) ^_L*j 2 J! ^j-pt J! wL_^j>- 


V = D x V = x V. 

out tn 'T' u 

total 


5V 


OV. 


^jjJl > jll J^,^1 j J ^ 

^ f total o^T on ^ 


Tnn - T 


^•J 

< ' 0ff > 


-ka— j^LaII 


PWM SjLj! J ol^>cuJ! 

s. s 

jir lili d on A_^-J J|_j jl? ^j_P 3 j—£>\^a l)I ^j—^ j. j>J! wL_^_>- Ć)1 ^ OwL_& 

: a_jj^I ciJJi £c_^2x>j cl y2jl Ij—<L^> Oj-Svj V ^ oL$ (jjL~wJ 


j 


(%50 4-aAiJl sJjj) 1:1 Juaiil Jl JaJl 4_tu*j 


1_ 


SjjJ 

15% 


(%75 »jjJ) 1:3 lMI JI J-aJI 

j u ir~ 

(%25 4-a-iaJl i jjd) 3:1 J-'-aill JI JaJI AiuJ 

_n_n_rL 


4-a.ii. SjjJ 

40% 


4-aAA, SjjJ 
80% 




<L^a*jJ! ^i >; ■-- *jaj ^ Sjj-lJ <uiba>c_» ^jaj aliu! 



51 












































































































£ £ p P 

jj I I I J A^*WwU I C (50 ) A^® A^“ 0 ^^J ^ A^WwU L^J I Oj I-** 4 * ^ ^ 01 A^O ^.^Sdj I j ^ ^*»*u ^ I £j>cJ I 

j^ iij^*s-oJ! ^lp A^^tJl l) j^^* 4 * c (d 2 ji) 9 SjIjJ! ^ 1 p (Vin) j^Jg^JI a^j>JI oli"* lili c( 0 . 5 ) Lž^žJ ^jL^j ^ISCi! 

. A-wOwv^ ^ I AP1 ^_ ' a *-fi- i 0 j^j APIJ C d2ji 4.5 

^^Jp a^_>J! OjSs^ c(dJji) 9 SjIjJ! Jp jjJ^JI A^_>J! OlS" li! (_£l c(75%) JuA-AJ ^j LgJ ajUI SjIaVI 

ap^JI ^a15% ^ ap^JIj ccJy 6.75 jj* 

^1p A^_>J! ojS2w* c (<d2ji) 9 SjIjJ! ^1p a ^ J-gj>J! Oli"* li! < 3 ^ (25%) JuAaj 1-gJ a^JIaJI SjLaNI 

,L^ S )I\ ap^J! ^y» 25% ^ ap^JIj ccJji 2.25 iS^^^JI 

cDC Motor jLo APj^j ^_S\j>*dl cDC ddU wL^j>-jwL^4 ^5jj ^j A^^^^Jl S^SsjJI oA& ^|jj>ti^lj 

Jilj a^J Jp! Sjj^^>x^ jjt* ^cjUI a^j>JI l)I . oLi^JaJI I&^p j a^UJ! SpU?V' gJ-Au j! 

. *U Jj>Jl Sjj^ A^dJ l3$jj cOjUI J-gJ>Jl jA*^2-oJ ^UJl J_g_>dJ A^J 



p * 

^>j! ^!fc*^?cx^U(PW]N^) 4»»i<đ a ) I ? 


cilj 10 c9 c6 c5 c3 ^&j c (PWM) SjlAl ^-J^-l a^^? 1>- diJ^^j jjjjaj^I a^jJ ^ (Pins) dil^l 6 a^-jj 
^ ^UUsJI ^ij! Jj^J! 0 ! cu^-j <.analogWrite(pin,x) aJIjJI ^Ipa^-J d^i ^j ca^-jUI ^Lp - SjlAJ j^j 
^jcuJJ a^-J Jil oli aJpj cc^ja^^ 256 d-^>- c(8 bits ADC) d-j 8 0j5dj a>-jJJ! (3^^J! |t-^>«AuJl 

jLj Jj^I J^>UJ! c^jJUU^ (analogWrite) ^UJI 0 ! J^-^j <.255 ^ ^5"!j 0 OjSd ol x 

.(255 j 0 a^a>J! Sjj^ Ja<4j Jl^U^JIj c(c_ 3^UJ!) AijuJI ^Jj 


. (analogWrite) aJIjJ! ^Ipj^I JJ dJJ^j lJJ^I ^j?jJ (pinmode) aJIjJI ^.Ipja^I ^0 JUJ! a*~J^ 

SwLA j^^Aj j^Ss^j di-l AjJ C APj-wwj ^j^Jis^AI A^_>Jl oJj^ww^ A+/2« JI (Jjl? j^do ^iS\j c^UUj jA^J 

.*^čla d2j^ 5 j 0 L« A_^_>- Jy j^Asj j-l s^U^I 

p p ^ 

II Aj ^j*<»^*J I J?j)2J>cJ I SjAjJ I CjAJJ ^j^ I A^-j] l_^_>dl> ^xl I AjjJjlPc^oJ I oljLiVl jNl JS^JI J 

500Hz JjA jjjl yjjžj)l\j l jp\j>4\ P\VM Ji Ji .PWM šjLii j> SjX«Ji sJj^j -c^jj-Ji (_}~^ 


analogWrite idUxSl J^j xs- dJJij .ijlj ^U 2 jLj ^ 3 ^ ^ šjsiil J t^i c(ijUi J «_/ 500) 

.255 jOjj jdi 




:Jft\ ja Ja^ 

. (5VDC LjJj) j* L»Jta SjLa! c%100 255 * 

. 3.75"V o^a^ ^IjLoo wL^_>- c%75 a^w\j>cJI ^^1 * 

4-A^>cJ^» ^ž2 i J c ^*J)jjA ^Jjjjl '_a ^2J O^S\J SjLA! ^L*J Lo~* c%50 *UAj>Jl OjJ^ £-jS>*J 127 • 

.2.5V ojJi ^IjUj A«g_>- <3^ ^j^xj t^\ 

. ^ ^ <A -/3 h~>rr\A Loj|^ OjLAl Low 4 C ^j^*cJ ^ * 



HIGH 


LOW 


HIGH 


LOW 


HIGH 


LOW 

t"j-9 

HIGH 


LOW 


HIGH 


LOW 


50% 


anabgWrite(pin J 0) 0%dutycycle %Oiaiiijsj 

0% 


analogWrite(pin P 64) 25%dutycyđe 
25% 75% 


i 25 <iLqj^T jgj 


analogWrfe(pin J l27) 50% duty cyd 
50% 


75% 


100% 


analogVVr te(pin,191) 75%dutycyd 


25% 


analogWr te(pin,255) 100% duty cy< le % 100 A.* ,QH 


% 50 dJjjJil 


% 75 «* j> t 
































PWM (LED) S*L£l S jJij j^^ssJl | 3 JjLŽo 



^jL>u_v»b (255 0) ^ ^-1^ iL^JI 5_^iJl ^ j»j_žj t (analogWrite) 5 JIjJI đJJij 




int led_pin =10; 
int i = 0; 
void setup() 

{ 

pinMode(led_pin, OUTPUT); 

} 

void loop() 

{ 

for (i = 0; i < 255; i++) 

{ 

analogWrite(led_pin, i); // PWM 
delay(10); 

} 

for (i = 255; i > 0; i—) 

{ 

analogWrite(led_pin, i); 
delay(10); 

} 

} 

^ ^ // ^ 

• dJJi J\ J j cdelay(10); // $.1*31 -i*j .5 










jLJ ij jPtP ^ 4 J^LdJ 

p 

t^>- CjAJjlj'^l *L>-^ 4+p««)\ ^P ^w2J j^»JLw^4 jLj ii4Pjt-S'oJl ^Jl J^LljJl IwL& C_3 wL^J 

. J^IjLoJ Jl>“X« ^ 4 J yPy* 0 *UjliU (. {j??-* j3l ^j^Jl Jl>wI*J (J*)A>- ^ 4 +Pa'a)\ ^Jp ^P 4^J* j*bč) 4jIwLJ| 

:Iuj-U^Jl 

jJJjlj! A->- 

. Ju^ Jj ž]^P>\ j cPj!j>o 4^*-jJ 

1K£2 *U.jli^ 

10KQ 5 j+tCLA *UjliL* 

j*oJU^4 jLj li^>5^ 

lS^p ^Li 
.BC547 

^ji I wb>-l jj c^>- cAO ^b’UJl Jj>“wL<J! ^1p 5^-JcuJl ^jliLJJ ^i^JI Ju^^j .1 

p ^ p 

.j^jj^jVI 4^-jJ (cJ^i) 5 _j ^A 

(DRIVER) Ijj J*>A>- ^ ^JJij c(PWM) 6 ^ij ^^>JI ^1 p jLj ii jj . 2 

.^Jl^-JuJIj "^^Py* U5" 

. 4jUj>JJ ^Jb l5 1p ^Ip ^jU 4iU^I .3 

p 

• ^c^t*jJl U 1 ^ 4_gj>-lj ^ 

e- 

.j^jj^jNI 4^-^J ^il aJ^*- ^#b^JI ^jpj i jps>*}>\ .5 

4A* 

<uJ> j^jtj J*>A>- ^ 4«pp\\ jpj& <uJ> j^p 5 ja J5" Oj^j 4ii .6 

255 ^ 0 ^ ^*p *-^ap c speed 



ARDUINO UNO 


PWM AjjjaJ 


jLj li j> s-4 4P5jta .Ja)a ^&4 
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int motorPin = 6; 
int speed =128; 
void setup() 

{ 

pinMode(motorPin, OUTPUT); 

} 

void loop() 

{ 

analogWrite(motorPin, speed); 

} 


«4jp 4)ap 5dl oa_A 4 ^^dl 4 _aj^ 


^J^L-dl a^_Sdl ji^_W 


. 5j_Jd»Jl A_«jULJI 4_o_;i j-jjAj dJJiJ i. AO ^J-^-jJl (_jdp 


int motorPin=6; 
int analogpin=AO; 
int value=0; 
int speed; 
void setup() 

} 

Serial .begin(9600); 
pinMode(motorPin,OUTPUT); 

{ 

void loop() 

} 

value=analogRead(analogpin); 
speed=map(value ,0,1023,0,255); 
analogWrite(motorPin,speed); 
Serial .println(speed); 
delay(100); 

{ 



4 l?LiJ ^ SjIjlU 


ciJiJlj t(value) JI <_£.u j~*sj Igjl <. jjUI jj-b c^>U map aJIjJI Ol 

6 4_j^^J dl ^1 p ^aJ (_£.adl • -^^l 4(1023-0) ^L>Udl ^)>--bdl aj^I d— 

.(255-0) or 4 UJ -Ul c^JlSU (PWM) 


^ I ^ a^J I ^^Ip A® 1 ^ ^ 4 (^ i^Cp) ^ ^ ) I a I ♦ ■ *4 d^p ^ ^^44^ 0^ ^ 

?PWM ^Jlp (vibrator) jljA iij' (Buzzer) oUtj 










































jLJ iJSIS"5 J^ldJ 


L 


0^^ AP" j+s* ^^>sJl11j A-^UJlj ^jLc*JI J^L*i*jJl Ajj^^t^J^ I SjIjJ! Ju*P olS"l^*c^oJ SlS"l^tx»Jl ^c-/o| y> >Xp~-\ ^\<J^>xS^)\ 

■J JW" 4r 

:2yij % ^}\ Sj^-Vtj olj^Vt 

£ 

.j^jj^j'Vl A^Sv* ^ip (^£jZ>u 3lS"U>t^ ^^alj 1 

* 

.jJJj^j^I 4s»u>j> AiLj .2 

. ^»L>- jLgj>- . 3 

:oijjaAM 

* 

AP 1j i ^ ^jjJl !w\»& i^_T ^ 1 wkx*o«JI i ~p*^a ^31 ! Aj l^i^\J A^u ^ltoX^c«Lv^l . 1 

2-^^^ c *L<»«^-jj ^Juo^p w\jlp hex £.Lwiu! ^sj ajlj <ji«3^I<ap! *2 

. JS^Jb £^>y IS compilation jL>J! jL^I dJJs j c preferences ^ file i*SlS ^1 c^UJJ! 


Preferences 
Settings Metwork 

Sketchbooklocation: 


X 


C:^JUsers\; 


\Documents^rduino| 


Browse 


Editor language: 


System Default 


(reguires restart of Arduino) 


Editor fbntsize: 

32 



Interface scale: 

1^1 Automatic 

Show verbose output during:[0 compilationl 

Compiler warnings: 

None 




Q Display line numbers 
Q Enable Gode Folding 
0 Verify code after upload 
Q Use external editor 
0 Aggressively cache compiled ćore 
1^1 Check fbr updates on startup 

0 Update sketđi files to new extension on save {.pde -> .ino) 
0 Save when verifying or uploading 

Additional Boards Manager URLs: 

More preferences can be edited directly in the file 

C: fyJsers\Iyad AyoubV^PpData\Local\Arduino 15\preferences. txt 


hex j jup <_jlL« j3^3 al,j a!wLp! 


Aj>zy»jj alj ao\s>\a ^ ^jU! cJ*-L<JI ^5 ] j** chex a^j>- ji .3 

£ 

Jž2J cOLaLJl ^A^pUA ^ AjUfi. Jj Aa U; 4 ^ jL^<Jl 

. aJ! (J^]! !«-L& ^-wwo . (hex) c_«^ 




























^ Lgj>c-wwJj a^U^JI oLiLJl .Ig^o/g dJ^j iCJ jZj^l a^Lj* qa yjjžj s l\ a^Š^a Juwo^>o .4 

.C ^Ip olTUc-JI ^UJI jJL^JI o^J (libraries) oL^JL 

.L-wol^ Lw>! w\_>Jj>- Idjlj t3lS"U*c^J! ^*\jj> ^ 2 ®I .5 

New project Next 7 Create schematic from the selected template DEFAULT 7 Next 
Do not create a PCB layout Next Finish 


[0 AjjJL{ S )!\ ^yA L^j-p (Devices) ^)g^ 1 lj *6 

£ 

Arduino uno ytjzj^\ 

(POT-HG) « jJcj> 

(NPN) y\j 
(MOTOR) jG iJ 
(Resistor) »_«l jJU" 1 i*jU> 
a Terminals Mode UU ^ (Ground) j (Power) Aill=> j_u^ 

® Instruments s_^>-Nl UJU ^ (oscilloscope) «jU.N( ^lj 

.siru^ji ^a\j jj ^ aJUI OjIjJI yA j*i ‘- 3!ij _L*j .7 


A 


RV1 


• 





£ 

«1 


8 

■ 

• 





lOk 


ARD1 



PB5/SCK 
PB4/MISO 
~ PB3/MOSI/OC2A 
~ PB2/OC1B 
~ PB1/OC1A 


PD7/AIN1 
~ PD7/AIN1 
~ PD5/T1/OCOB 
PD4/T0/XCK 
PD3/INT1/OC2B 
PD2/INT0 
PD1/TXD 
PD0/RXD 


■ 13 

■ 12 
■ 11 

10 


ARDUINO UNO 



PWM v* 


jLj .li j>^A API S>jb ■ l?)g>g^ 


(hex) 


^Ji jL«w 4 Jjox) c^Juui j-^ 4^ 


aj t 


r ^ 
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IH Edit Component 


? 


X 


Part Reference: 
Part Value: 
Element: 


ARD1 


ARDUINO UNO 


Hidden: d 
Hidden: d 


URL: 

www. T heE ngineeringProjects. com 

Hide Ali 

|^Program^File^^ 

D:\Laptop HP files\D\IT Curric||^| 

Hide Ali 

□ock Frequence: 

Initial Contents Of Data EEPROM: 

NAME: 

VERSION: 

IGMHz 

Hide Ali v 

a 

Hide Ali v 

Arduino UNO 

Hide Ali v 

1.0 

Hide Ali 


Other Properties: 



d Exclude from Simulation 
d Exclude from PCB Layout 
I I Exclude from Bili of Materials 


f~l Attach hierarchv module 
Hide common pins 
f~l Edit ali properties as tent 


OK 


Hidden Pins 


Edit Firmware 


Cancel 


JjLd ^ JuJLdJj AiLLdl Aj^Ldl .9 

4^ajLadl ćJdj cAO ^1 p _dj.10 

. S^JcuJ! 

^ L5" c(oscilloscope) SjliVl ^Ij PWM f ćJJiSMl 

: JlsJl JiCdJl 

File Edit View Tool Design Graph Debug Library Template System Help 

□ sa^ iaiB<«ai|f o aHi+ a 


E3 Schematic Capture x 


QQ DEVICES 
rjaniiur 
DIODE 
MINRES1K 
MOTOR 
NPN 
POT-HG 
RESISTOR 


~r 

ARD1 


RV1 


10k 

<TEXT> 


A0£ 


Digital Oscilloscope 


1 

■ 

i r 

r 

i 'i 


PB5/SCK 

PB4/MISO 

~ PB3/MOSI/OC2A 

-PB2/OC1B 
~ PB1/OC1A 

PBO/1CP1/CLKO 

PD7/AIN1 

~ PD7/AIN1 

PCO/ADCO O \ 
PC1/ADC1 2 
PC2/ADC2 

PC3/ADC3 
PC4/ADC4/SDA 
PC5/ADC5/SCL j 

■ 5 

: 


~ PD57T1/OCOB 

PD4/T0/XCK 

~ PD3/1NT1/OC2B 
PD2/1NT0 
PD1/TXD 

L PDO/RXD 
















■ 


















































»■1 

3 






| ■ 12 






| ii 






| ■ 10 





[■9 






| ■ 3 













1 ■ 7 







[ ■ 5 






[ 4 





| »3 





112 





| ■ 1 
















R3 


ik 

<TEXT> 


i 


Q1 

NPN 

<iTEXT>! 


► !► 


O 5 Message(s) ANIMATING: 00:00 



One-Shot ^ 
Cursors .J / 

























































































































I I 

: Jh Aj\s>-^\ y*j <J y>- 5 Ji\ž ^p : \Jp 

C 5"V 4j>-jJ ^IjLodil 4^wUijI £)\ d^~o4p ili 1 

^ I oj Ii ^ c 41 l£j \-^o ^1j L<dJ I wL<J 1 

.20^ .41 (£ .8.2 (^ .24 (I 

^Jj wL*4 Axj j^oJl 4^-^<iJl *p A 1 \ <^£jL^U 0l <d^~o2p ili A^w\j>cJl 0j^.i I (^1 2 

**ll ij^j^ 


.% 25 0 .%0(£ .%50(^ .% 100 0 

?A0 ^JjL>jJI Jj>-wL<JI ^1p ^ItaLoJ U 3 

analogRead(AO) (^ digitalWrite(A0) (I 

digitalRead(AO) O analogWrite(A0,x) (^ 

4j>-5 <. ^^1p x a2jL<>j ^4 js>-*)1 I L* 4 

analogRead(5) (^ digitalWrite(5,x) (1 

analogWrite(5,x) O analogWrite(pin,x) (^ 

a —>-(PWM) 4— *p a*\\ ^jp j__p —jwL^j 3jl—, j4 ^4j_j> ol ^—4! ^wL_p L^ 5 


li 


.2 0 .5 (^ .13 (^ .6 (I 

^3 A^rgiUl Cj^K^P y^\ Ju<*S4 

^1 PWMojU4 *UjliL<JI dJJaS'j £j j^2JI ^UjliLJI a2jL»j 4^i s4j£ o^>- 



t 



RV1 



ARD1 



ARDUINO UNO 




+6V 

t 



_l_ 


< 60 

V 













. 4 4 * 4 ! ojIjlU 0wLu2jj w\jlp cijw\^xj 131*4 L>c -^?^*4 4 ^*4lji^*J! ^^**>>1 


int motorPin = 6; 
void setup() 

{ 

pinMode(motorPin, OUTPUT); 

Serial.begin(9600); 

while (! Serial); 

Serial.println("Speed 0 to 255"); 

} 

void loop() 

{ 

if (Serial. available()) 

{ 

int speed = Serial.parselnt(); 
if (speed > = 0 && speed <= 255) 
{ 

analogWrite(motorPin, speed); 

} 

} 

} 


L*j j c AO ^_Ip s 4_*4jli-« wLg_>- JSj-i s^ljJ ć-*> c 3 




!j c 5jljJl .PWM Ss.L*?l SwLJio wL_gj>Jl 4 _*q^aJ 







(. t^j-z*^ >Xj>- ^J-P Sj!j-J>J! 4_J>-J^ ^LajjI wLJlP L* 4_$^P wLj^J l ^jj—I2.J& L-iwL_^j 

4_jI 1 Oj Ij_>xJ ! dJ L^-j ^ 4 _^wsJ2^oJ ! ! 4_Jj \jL*j C Oj 1 j->cJ ^ Cj~^ ^ j-->tJ! j ^ L_*£ 

.j_^j^j^l ^-^IjjJI 

p . 

wLjjj L»wUP clJJij OjIj-J>JI 4_>-j.i Ojlj-J ^j-P 4->-jj*Jl miliji jl JuJLJu^j Jj-J jJl *_Sv>tl*J! ^j-Sj 

. X 1 4_JL^a jj_P Oj !j_J>cJ ! 

^1p ! 5j!^>JI a^-j^ jl^J^I cx2 ^1! oj!j^cJI a^-j^ ^< L«w\jlp 

A £ ^ 

.(x2 jJ'l 4x2 J xl 4 Xl Jil) ajl y>xi\ i>-jJiJ Uj ^jOsJL oLSUill a^aj 4 iJJ-iS' . J~JuwJl t_JjJI 

(flowchart) jL-j^'I -kk^-Jl ^jl • 



JjjJ’ 45-Jj^) 


,ULSt 




^ ~ ^ A % 

<^La Ol~Jii' J^*a aJJ*? oLjLu 




0j\j2x}\ 4^-j.S ^JLp SJV^ 

43^P Jj^So»tlU 





















ijTJJI JjUJIj t mm 

\j—*aj Sw\-jw\-p djl^_I p 4_jw»-IjIS\_xj^I L^j^Ij djL^jLcJl j ^p wL_aJ 

^ A] b;Nlij oL«w\j>JI ^_^w\J (jj_L? jlSs-ju! wL5j 4 <~l_*j ^j-p ^ ■) l_Jj Jj>- 

bM 

c(3L-w»JI IJj& j .a-aS^JJ! ^LJIj (JjL^JI J^Ss-duj ca_^jJI LxjL>- 

^_lp A—ojlili! ^_jL^<»JI A—aS^A]! ^_jL^<»JIj w\ cl_JjLw>- ^-Jl ^ 1 )g *><2 a ^ 

t- 

^jL^JI oJ_& ^.IS^LJ! ^..sj dJJJJ j c(^5"JJI ^LJ! L^^JjaSsj) L^^J^Ssd! a ^l^Nlj oL*w\j>JI 

^ p p ^ p p p 

wlij .*U*>Lv*j Lj^I jJ^I dJJAS'j caJIUIj c—ijJJ Ilj_jijjj ^u>-!jj aJj g ^ j-iS^I LjjL>- Jl^c>J SjLl*j 4L^*JjpJ 

#= #= * 

. wAj 1—^>o«J Lp ^ LvvwU Ij a^S"* ««\J ! ! *a_j 





Sj-g-^-^l JgLJj A_J ^JL> JUo! 4 ŽJJ jg«* ^_S\J>tJ Oj_g_^-l ^j-4 0J-S^ 4 ^UšJ j_& 

SS « 

Swi^j j_*p 4a_>-jL>- jl JjjuJ! OlSO (j\ ^ l^xJly>j L^j ć^>- cL^ 

. A»_^S^w\J 1 A_J^<»^>C^<»J! Sj_g_^“ S y l^>cJ! 42-^1^ A_-y£?L>“ 


Ail^i?l wLŽ 3 cULii?! ^ip AjwLwwj >-j A-wwo2j čj^J^ IjUI l)I ^1 ^jIj 

A^^Jl -^-**3 Ol cA^jS^jJ! JjLJ! ^j^jLoJ 4 (, Ji 0 




oLjj-v^l c jjls-^JIj c$.lj_gJI j a_j j A-^w\Jlj co^Ls^^! ^_i ^-.SC^tSjj ^3ljj ^ JaJl ol 

p p 

Oj-SsJJ C Lft^PJ 4 A-^LUl Jj j 4 Ij aSj^JI A_jL o^Jl A_^išj|j 4 A_jJj-^SsJ| 4 0 l^isaij oLJ j-JIj 


. A_jLU>c^ oLjciJ A,lž> ^»1 y> *L-*j ^j_P ^_So>xJl 


4 ^lj-SCi! c_jLj L-jLžIj ^ 4 dJJ^j. 1 _^wUp :<JIjuJ! ^ 

L_^S"* . (._I Ju^—dJj 4^jw\J! 4jlwLj s yi jLg->- J^Ujoj 4 c-^LJI a_^j1j>JI 

l $JLs^^_x]lJ 4 A_J ^j_3j A—žJ-^uJl 1 —CjIj >cjj| ^JuJL-dJ 4 wL^J ^J_p ^_Sv>cJ jl_p- ^-Lp jJ ^ U» j 

.dJJ^ 4 a_^>L>JI dJ-A^»^ j- 4 








JjJb-j 7 - JjluJl £«4a.>i 



a_*^j l ^ca-aJ^jJI a_jLL^4 3w\_jJ-p a-^JšjI 4_aS^w\J! Jjljw<JI Jj_L>- ^i* Ju*—juj 

« > f 

^J_*4 L_^J J A-l^l^H^Jl ^ A 1^3 < W1 . Sj_d*»L*4 J^b lJ Ij A A 1^3 < W1 ^J_gjj C 

■ž f. t- £ f. 

: Lgj^j (.A-jj^lijj LjUIj aJ^^ 4» jJtS^I 3 Lj>JI Jl-^>&J oLjJid! OwU>-l <.a_^-j!j>- jl JjjuJI Jlj>-I^ 


:(Lighting) S$,UbV) ^UžJ .1 

^jSLoj Ow^- c Lg-*-w<>^- JjjuJJ a_^»-j1j>JIj a_1L>-Iw\JI Ss-L^^I ^IjJL ^-S^AJI Jjjl<JI ^L)a3 

L<>w4 ca_*^jJI sLpJI oL^-L^I ^_Jjj L-^_ v4»1jj a_**^?jJI .]g cLgjl^lj cL^J wLJ^ (_5-^j cS$.Ld^^! 

. Lp cl^ 4 I<-\_jj»4 ^ aj a_*j lj a_jJ« 3 A_jj cUjIj—jIj^ JI^n—^j_>^_Lp w\-pLwwo 

#. u/ » 

^ l5 1p ^jJI Jj^JI ^Uaj c aSUsJU JjU^I ^lwb^,Ml cJwU cdJJ^ ^1 AiU?l 

£ S > 

.^jjUI wUp o j4&\ ^jljjJI Juv^j colj^Jlj SijjVl ^ S^Ub^ll ^z*3j cJ^-l 1^*9 wi>-jj V ^sJI 


:(Heating-Ventilation-Air-Conditioning) JLSoj i£jd\j piotdl j>Ui5 .2 


A_*9 jA-*Č»j j->- ^jJL>- ^Jl iwL_^j ^JUl <JjJuJl 4-*jji*4 Ij Aj j_^_JIJ 4_^3JjJl ^Ljšj wL*j 

L-iLžjl ć*-> c 0 aSnJL^ aJjUžJI ^JLp (JLaj^I SjjJ— oLa-ajJI j-£y £-* ca_^!^JIj 

^^_L wL_XP yS>sJ LjL^Ij cdJJj^j s^pLjJ! ^_i JxjI 

Oj Ij^>Jl o>U-j^ jL^Oj C ^j_AJ Uj->- I j-ft Ol . A_J^P^<Jl Oj Ij^>Jl 4-^p 

l)ISs_^JIj jJl j ciijlj>“Lx>- s y L^J 


:(Entertainment) aJJsMj olJj^kJI ^UžJ .3 


oLjj-v^ 5^wL>cuJ! J2 jLv 4»^SI Sj_g_^-lj coLJj^Jlj oLjj-v^-S^ a_^^JI ^UliJ 

y>-\ jA j| y^p ^ J_X^C^4 ^1 j| 4_U*C4 Ajj-Ž^vOJ^4 Cj Lp^4 jLa£>“! J C OLS^ 4 (^1 J O LjJ 

Sj_gj>-lj jLiUlj ^ JaJl S^wL>cuJl JsjL^^J! A-^^Ss^ ^4 ^!j_^“! ^j_4 zy>-j aJjP (^1 

. ^Lp JlSs-oo ^j,bj_*JI Sj_gj>-!j cj-jwUaJI 3j_gj>-!j cJsJIj>JI a_iJl<J! oLiLjJI jl 

J_j IjŠJ ^ O - A_Lv^j2Jw4 A_jJ^J_J^ ljL4 ^ * A A ]| j! Jj_JLoJ! ^-wwwU 5J /fr—”J 31 ^_! J-v^ JjjJ ^ Jž2J ^l_^»Jlpl 

c^l ^jjj c^LJ! j-v^Jl $.!w\_J! A-jjv 5 ^ - aJU^I (.(£j->-\ a • 4 a_^JLhJI a ^^• 4 a a_^jLžJ! 

A_^xiJj cl)L4jJIj oISLJlS Lž^j j^p!j^» j_p 0*>Lp^Ij ca-^J! a_pI31j ^ a_^4xJI a>»^L^JI 

•SjUVIj j 4_^uJl ^j_^4 $,|j_>-| ^_jL^2j A_iS^ .iiUail 





:(Security-Safety) ^»U aj .4 

f■ t- t- t- f it» 

jL^jl Jj jjj *jl> j cA^^dd! A>-l^Jlj AjdL^kJlj Ad^jJl JjljuJl ^ A-oJšj! 

f # 

ol^IS" ; j A^L^Vl ap {^y^j Ju*d> ^ aJ^jIj^ jLjdvJj 

^jUdJlj Jl>-!JlJI Jjjjj ^JLj O-p- C AJj^SsJ! JUSIj (,APjA^4 o caJJJI AjJ^jl a : ^1>- aJ U L^jj«j a^jU-j aJj>-I^ 

• 1^Jli ^ ^ i^cJ Ij 1 ^ ** J ^* r I j CP Ij I , I ^.^N^sJij I ^ I * 1 Ijj^\^o*J! d J»ft J *- 1 j (, L) j^\^o*J 1 di^ ^I J 

\J* * £ 

ajLo^cJ! JpLw*u ^xj| <^JlZ>\š'^ c^^pljj^lj JiljjJl ^JIp aS" 

jjdsJi j^cJj Ji od<Jl cp j-wwJj cjlxJJ Jj^-j jl tOljdjJlj j^pJl d-olj^cj jl*dcu**}AJ Sj^j>-lj caIj^J! 

£ ^ £ £ 

(Jlv^jVl j! c^jjdsJI jIAjVIj cjIAj^I oI^5^ oL^jj a^J^j^I jwL^j ^1 £\j&j ~J*-2 cA-i j! 

I^juj coL^J! oUL^j cjl^JI oUL-v^j ^»S^o-tiS! j^ljl jlwL^?l j! cLJUb ^jl^UJI ^UjL j! c^S^jJ! dJ-A^L^ 

A^l^J! A^^Jl L-^-^->- dXSd 

ajJlLlJI \jLq ^p J^IS^JI 5.1aAx^ s ^1 ^1 p a^S^jJ! JjljjoJ! O^^lj 4 A l^> 1 wIpL«jj 

L>d" cAJjj^SsJ'Vl (JLaS^I ^iUljj Ai^^J ^l)2J ^lJj>tx^!j c^jj^Jlj (J^?-w\J1j 

^ £ £ 

A)g^d?j dJJ-^J (.Ail^ Lg_^wo^~ JiljJlj l)I wV 5"UI ^jJJ Jjp jl (Jj^<Jl i y» £-jy>*}\ Jui AJjj^j luSlou 

(^^5\J>o ^-jljLaj C <Axj aJ^^Jj^JI JJ 

. L^i^ApI ^ip AjjJwb>0 oljldl JwL^ 2J L^i 3j>-J Jjpj 


^ P 

Motorized-Devices- ASj^mj SJVl :SJbj^PJ! olS^-J! ^UžJ .5 

f f ^ 

L<d"* c \ j & j*s* ^ toL^^cJl ^S^toUI ^Ijij 

4 ~aa ^^^ $>I 3^LaXa>»I 1 ^)do*3 . A->oA-^c-v^ Ado ^3^ < *--^^^ 

J SLč»j I^aSs^j Lod" c3^Jj>t^ olijl ^ j ^cjlaj <d^>- c^S^dJI LgJajj Jjp aJ^I jjljuJIj Jil^JI 

obljJl ^1^2 j ^ dJ-S^" • La5j c^Lww^<Jl Jjp JuLžjj ^dv^Jl ^ A^dl <J y ^>j w\jp 

^Iw\j>cJU»Ij ^I^SsJl Aj^ jl C(Jj^<Jl ^Jl 3^^xJl jjp jl C iJT Sjj^jJ )\ Aj^J^^ A-^S^I5wajj-^SvJI 

Lj2jlj . dAj a^UJI ajA ilkj jl dJ^jL^ ^ ^51 ^IJsjJI <—i ju Jjp jl c w\^j ^jp 

. ^So>d jLgj>- aJ^v4»Ijj aj!j>- ^ La jVas>-\^ a5"aJT Jl^I^>- j cjli-UI Adld* j! j*}\ jLgj>- J^!j>cj 


: (Energy-Saving) aSUsJ( .6 

* ^ ^ 

L-x-jJjj c AiljJt lJ^^Lv4»l Jj A^L>- ^4 LgJ^ 5j^Jl SJjLaJ! (J-A>d CdJ>“ C o^pl Sj^S^^LJl A^Jij S yi 

.Sj^-^lj a^J-S aJUJI aJUJI asA iJjJI oU»^o^<JI ^51 oliLJl JLvjIj dJJj ^ ^/Ui Ijj^ 

I L^JJ« 4 A^lj^JJ 1^5"^1^ ^|j^cJbw*»l JJ^J^® A■>&] CJUjJjOw\jJp lljJi? A 3 IJ 2 JI jt- ^ a J 2 J. 







^ ^IJai Juq^*j ci~*>- c(^-jS«j — £.lil?l — JuJLiJ) o^UbVl ^ • 

<** P p 

. aJIJ^JI ^1 lS^^i bo^ 4 A-jj_^_^>JI ^IjjJ! ^ 4 A3j^*b/ 1^ d^>lj^owoJI ^3 S^bv^^! ^ c APjbsJl 

£ £ £ 

C-j!^ j! £Jw«jj 4 wL>-l b^*3 Jj>-Jj V ^lil I ^3 (^JL^Sbdl i^^s\ 4 ^JL^SbJlj Aj j_^_dlj Aii JjJl ^Ijij ® 

. Ji>^>5-U J^Sdio A 3 IJ 2 JI ^1P (jLai^l jtš jJi j-ijj ^Jl (S^ji 4^-i^Jl ii Iy jl olij-dJl 


4 LP i^X-ClCL<w*^a*J I ^ aJ»«j1X^wv*o*J I lP b bdJ bl 3 ^J 4 bwd Ij 4 lP bj^><d 1 ^ lP bj ^ ‘■/^ i I lP ^Ji^*PLu 4 _wb*P" aJ^ w\^~ ^ 

• < *^P^P >Axj ^P b^3 l ^ * * 



L 


:<uLi£Jj JL^jVM <3ji? 


_\ij tAjSsE^V jl <uSsP i_)L*ajVl C)j £sj aij t<uSGJl OjjJlj (JjLPl Ai«jl ^jš SJ 0 S& oLbij J>-jj 

^ Vi ć>L~jV1 ^y> J?-Jo i5La o^Sb V e^>- JSbdo (Autonomous) (% _S^=-^J\ ji\ij tuJj^ ^IJaJI o^Sb 
e~>- c(Semi Autonomous) (% _S^=- t J\ ^b aJ± ^IJaJl o^Sb j ^IJadl oblaci JjJjJ L^J ^ I^>U- oVb~ 


: ^VI <uSbl~*<*}Ul JU;VI olpj . ob*j*)U ( Jj>-aj ilbai o^Sb 

p 

IR 5.1 ‘" ■ •^»■" 4x»a*Vl ^ltaU>t^**l . 1 

RF/Bluetooth - oy^JJl b^i; t&jpljl ob^l ^IjplP .2 


RF/Zigbee (XBEE) - i _ r ^ojjl iji; AP^'I obs/ll ^IoslP .3 
(GSM/GPRS), SMS and DTMF - i^UJl aSPJI f |jbLP .4 
( 433MHz RF Module ) <jji*\j y* flJp^P .5 


(WiFi) (c-JjSiVl) aSP flJb^ud .6 

ifljjSbbJI oLbhJI a>-b A 1 ./*-.* aJl^oj (^1 (J*)b>- 4 j AilS” A^JijVlj j*3b»cdlj (Jji^JI 

. Jju JjiP j»3b>sj jl ^SGJI t_ijl^JI 5j^->-lj 4 4^^-^JJI Sj^->-VI jl (_J^^l>eJl ( Ja^ 


j.lj^?JI C-J*ea 4^JoVl ^lA?s£v*>l :VjI 

f « p p 

A^Jo! 4 aJ^J! CJI^I AiU>- ^ip (3U2J £ji) Ajc^I C^?XJ A^Jo'V| 

^3 1000 ^1 0.7 

p 

3jLp j^ 4 . 4 _x-^l^>JI oLž^_Uj Ajj^SsJ'Vl (^wL<JI Sj^al (Indoor) aJ 2 >-Iw\JI 

C^->o A^Jol w\Jjj Aj li 4 ^Js* J^_>- Jjpj . (IR-LED) C^->o A^Jć! (J^j^ ^ 

p 

£.1d^xJ A^i'^l! (J^>o Photodiode) .yx^^\j 940 t^rj* 


. j-gd”" jbj ^51 aJ^lwww<J! 




A*J^I ol yj* ^y* 

. ajj^iSsJ! 3jb ^J! ^l^>o ^ 

. ^Jl^->bJ ! A_Lg-w4» J ^ A.yg«>-J 

.JujLsb AilJsJ! ^ 

. JuJLjJ ^J>\ ^\z?xJ ^ ^ 

£■ jj £ 

^]!^xj Sj^-'Vl oJjk (_£wL* jJ-3j i! ^ c^->o a^J^I a*^ : Uj ~b-^S\J 

I* 

Ji £ ' ^ & i I 

SjL^I ol !wL&j c(<a^!j ^l> Lg^-ji jLgj>JI ol c^IO 

LgJwbc4j otaLJI JJij ap^v 4» dJ-Sb5" . j! cOlj^bJI <J*)\j>- ^r 4 Jjj^^ $.Ij^j>JI c^->o a*J^! 





£ 

j^jVl Ulo-Ijj (IR Remote Control) .Uj ^p jL$>- 


1 JslAJ 


riujUa^Ji oljiVl 



£ £ 

•^j'^j^j' 1 

.a) JiJU jl (KSM803LM) IR JI O^Lo^l . 3 

• j^r (S^ ^ ^ jlg->- .4 

.LED -5 


. 1K£2 a^jLa4 .6 

. (^JjjL^J! I <Axj ^y* -bLJI Ll^^oj i aJ^l>-^L 



IR J! OjL-i 







i, i;J. 



IR receiver module j (IR Remote Control) ^ jlp- 


• I LmJ )đ 

Aj2j ^0 

11 j 

£ 

. ( 5 V) wLg_>cJl jwLy2^ ^1 p I 




( Jaj | p* I ^^ ^ 1 IsJI o$.l ^ ^ I IRremote ^ 1 b^o 

. ^\ Sjj^L>- A^SbJ! ^y<^p ^>-j*J! library w\-L>c^a A^SbJI <^jLb ^Jl^>- 

^.A^J ^jP < *—-^ ^l^ji-ww*» b C ^j —^—1 

*X>-1 ^lp I »AjP Ajl^*** 3J b>>j I Ajl^*<*j c Aj b*“ cJj I jJi^j>> ^ ljju Axj ^jP ^Jh"" dJ 

^ A^-lj |t-£jJl ^ip ■ wbp C |t-Sb>0 J^-^“ bjjJ 0l *)bj» (jA 5 *_/^ ^b\J>o C£^ <^P (^aI^o j_££ CjljJ*^l 

^-5jJI ^1 p «Jjlp LaIa?^« b ^ ^ bi! ^jL^_>sJI c FF A25D aj I ^ t b*^« b ^ ^ ^jL^_>«JI 

. Jjlju^ ^ ^Sb>txU jliUlj ^y^[pxi\ ^_$oxdl jLg_>- ^!*x>dw*»l bbs^j ^ <_Ib-gJ cA25D18E ^Ai* c^^-lj 

f- 

Ob^jJ $ cib ^jT^b- $.bj dJ-^Sbjj <• jL^>J ćb*lw\j>cA*b Jjp ( jijjJU (JJ^>- ^J-P ^3 12j& wLajj 

. dipj L Jlp I ^ (Ap 

?^u(^P j( (^JJt jLgj>- olji-Jo 2£jx** 

; A^SbJ! Juw<>j>oj 3jljJl jJ wL^j 

File -> Examples -> IRremote -> IRrecvDemo :J*>b- ^ (IRrecvDemo) JLlJI • 

£ 

^1p A-v^^p^ 5jji-j-wiJl 3 ^-Ij-Žj Aj>-^Ip Jb<»Jl ^ 

Lbbj c aj b^bJI s^ljJI ^Jgji jj ^p c“Serial Monitor” JlJl^A\ c^U^JI 

• «-i^j (j/^ A-v^btil ojjAojiJ! 
































f- f- £. f- 

. (Ste* 2 ^Op) 


^^RrecvDemo^^| 

tinclude <IRremote.h> 
int RECV_PIN = 8; 

IRrecv irrecv(RECV_PIN);//Create the receiver object, using a name of your choice. 
decode_results results; //create a class (results) to store the rec. data 
void setup () 

{ 

Serial.begin (9600); 

irrecv. enableIRIn (); // Start the receiver 

} 

void loop() { 

if (irrecv. decode (sresults)) //When a code is received, info. is stored into ^'results" 
{ 

Serial . println (results.value, HEX) ; 
irrecv. resume (); // Receive the next value 


delay (1000); 



,0xC12FE817 0xC12F6A95 ^ jjJli jj hs- ajldsl t-Uc 


#include <IRremote.h> // IR _l*j ^s- ( S^ iiUd 


int RECV_PIN =11; 
int LED = 8 ; 

IRrecv irrecv(RECV_PIN); // irrecv L jLi^l object «.UjI 
decode_results results; 11 aJL 2 x^J 1 result class hi *LsjI 

void setup() 

{ 

irrecv. enableIRIn(); 11 5 . ju 

pinMode(LED,OUTPUT); 
digitalWrite(LED,LOW); 

} 

void loop() 

{ 

if (irrecv. decode(&results)) 11 results J> ^ ^ Jli^l _up 

{ 

irrecv. resume(); 

if (results. value == 0xC12F6A95) 11 button 1. in the remote 











digitalWrite(LED,HIGH); 

else if(results.value == 0xC12FE817) 11 Button 2 in the remote 
digitalWrite(LED,LOW); 

} 

} 


RF/Bluetooth - 

^1p ^ ^3 as c ; d _E»wEwj ^c^lj^ 1.11 ^ t _lp 

p ^ 

p ^II w\jlp 4j>-S wb^^1 djljLj 

p p 

^v4»lj>J!) l$j 0^x<LJ! jLgj>Jl obLj <^l cOjj jlJI 3 w\j?-j ^Jbww*j UwUp ^Ull . j^i^dl j! ^*lj^Jl 

p « 

*L>-jJ ^11 otaLJ! oJjfc jj c(ill>&il <3jj^ ^ jJ! c-^iJLgJI j! 



te 


iH 


Aj-ix2]l j. 


<L 


4 _*_Li 3 


4-^. ^1 

cIj jJ jL 

A\ 

jiijj > 

Bluetooth 

w 

Arduino 

Module 


Uno 


[# 







jJjJj <JL^j1 j^P ,]gjgJ>g-<Ji 


. ^ ^ 1 ixl lj ^cJwvlI 4«Xj2j 

.i£\Ji 

. AslJsJJ ll^A^Xw4»l ^ 

. L^-wwo A 


p p > 

c/* 



< 70 

Nr 




















1 


. ^jw \s>^ (ašL*^) (S*^ 

t- 

. L^j ^^SvLoj Sj^j>-')!\ ^Js* 

. ^j/gi>c-^ obLJ! Jlaj 

e- 

&/^h±r\A obLJl JJL> oU^llj 


< 

< 

< 

< 


^ ljij jj ^P J b J bgj>o ^S\j>txb <2j y ^LJ ^ ^ i w\j>c^Lw4» I (J ^>- CP-p’tj ^ I <Ap ! ^1p ^Juo.P i 

?(OjjjbJl) 4 -JuAj 5j-frJ>-^\j Og,[^P^j\ ^JuJLdo ^lp 

p p p* 

3 ^j L>U jl ^p^-v*»L>- ^jb^_>- A->-^Jj b^L**^ ^l<A^cJLw4>l 

fi fi 

:žjjli)g^M o(j^V( 

p p 

jjj! jjjj^j! *L~^ • 1 

HC-05 or HC-06 OjjjL SAs>-j .2 
. 220C2 a^jLh^j LED ^y^> ^jbj * ^ 
5V ^ wL^_>Jl 20KQ j 10KQ obnjUu .4 

JI 5V ^ j^JI ^^3 Ćs' j' 3.3V JI 

.3.3V 

. J^>jj ilbLd_j Breadboard i?-J .5 

( JUjj t(9V ijlJaj) ^>-jU>- 4jdjd jwL^» .6 

.USB jUaJl i)U UJlb <UP *1*^1 
• OjjJj JU^-I Jp L$_j 2 >xj jJT i _fljlsi jL^>- .7 

: iiJJa^Jl obujJl 

P 

.(A1j) * 

JuU *1 ^l^2J ^ip Ji^*J * 

j*^ f Arduino Bluetooth Controller J\ 


Bluetooth Terminal 


char data = ’O 1 ; 
void setup() 

{ 

Serial .begin(9600); 
pinMode(8, OUTPUT); 

} 

void loop() 

{ 

if(Serial.available() > 0) 

{ 

data = Serial .read(); 

Serial .print(data); 

Serial.print(" "); 
if(data == ’l 1 ) 

{ 

digitalWrite(8, HIGH); 
Serial.println("LED: on"); 

} 

else if(data == '0') 

{ digitalWrite(8, LOW); 
Serial.println("LED: off"); 

} 

} 

}_ 



\ 

2 J*UJ 








s- * 

:^JjV( SjJaAM 

l ^*)!\j ^jiL) j^-P 0*bjJ ^Jl 4j>“b>o ^>tj 

. I 0 iA ^~jj j*jj ^j ''J I J l»y^ i I $- L**-* 1 

. Lg^w>cJU*j <JP jj^12I j^P I w\jixJ! ^1 p aL>-wL« dJ bLo (^£I j \\h'X) I ^ 

. ^LJ^JI Jj>-wL<JI ^1p 1 ljJL> Uw\jp c y>-\ cJ^L ^1 jl c 8 cJ^jJI ^1 p LED ^jj^JI ^Ul JuJLdJ ® 

. j^LU^JI Jl?-wL<JI Jp (yL^?) 0 \jjL Ljjp c 8 c-i^UJI Jp ^LJI ULI B 

,^j^si\ ^Ul Jb>J Uj dJJij c ćp jjjL Sw\j>-j ^51 “LED: off” jl “LED: on” 0^bjJI J^jj B 

y >-1 c^l <JL«^I Lj^ .j^ljlS" LgJI ^1 c-^^v**UxJI ^4 0 j! 1 c (chctr) jy*^ Jw\pI (jL^b L 

. aUUcJ 

* « 

l& JjpI |fj <-L^JJI o>xp~j ol . dJj ^£?L>2l jjjj^j^l ^ll ^jjLJI ^Jl ^Ju^o^o ^1 p ^Jl^pI 

. AdbJl (^c^j) 9600 (^jU*o obU j JJLj <J 


£ * * 

w\_>J j>- ^ u^ lJ *Ajp ILX Jlj TX Jl JiUoj j^jj^jVb Jj-v^j-JI I <^^> 0 ia>o>^>4 a)ž^"^U 

N Ji ^iUbj HC-05 j jjjj^j^I dJjL$*Vl J^Ijj ^Jyl ^ ^1 ^^UJ cj^j^j^I ^)l 

.HC-05 JI J^u 


: LgJI jJzp- j iiJ jb : 4-JliJI *o^k^Jl 

i Lj'JI olj,L>Jl ^Ljb c^Jl dfijjL I ^JlSs-juJIj 0-^^<Jl ■ LL>^JI 

jJ GND lJUJI L-J^Ulj cj^j^j^fl 4^jj ^ 5V Jl OjJjlJI jJ VCC l-^-j^JI l-J^jJI 

.yj j^j^l i >-ji ^ GND Jl l3 J^sj Ćjjj jlJl 

. ob^l JSLiJI j ^yj*VS c“8” i-ijW>\ Js> j^jij% “LED” ^JI ^UdJ ^^Jl ^i>JI ■ 

. *jy *JI ^JUsU ^JUJI ^iuJIj GND JI ^ (pl) 220 ^jU^ ■ 





































. 6 V j 3.3V JI U 43 U jwLy^ Jp j ^*bJ JJJuj J«^*j Ol HC-05 OojjJJI ^ 

c^jITj KEY Jlj STATE Jlj TXD Jlj RXD JI AiJJb ^UJI ^ iiLJJ CbotjlAt cuLJ IJ 

. cJjl jjj* 4 ^ HC-05 Jb 4»vo?b>JI SjIjJ! ^jib JI <s^ji wLa 3 3.3V ^ftSJ 


£ £ £ 

OJbo* OjJJL^ ^^| 4 J*^Jl 4jjb j-^^nJI cOjbO'Jl Ob c 5\^ wL^^- ^JLp jJjj^j^lb 4v?L?Jl J^boJl ol Jjj 

f f J A 

ol c -^>0 cJJJJ cj^jj^j^b HC-05 JI jj ^.bjl aISJu^* c-J i Uj&j c (cJj 3) 5 b&d-g_>- OjSJw*> jjjj^j'VI 


•d^J^ 4 ćr 4 cCr^ 4 ^ldj>*xJ jJ? ^ đJoj c3.3V JI 5V ^ jajjOj^I ^ ^jUJI Jbj-g-SJl J-g->JI 

: J^lb ^jJLu* HC-05 Jb j^jjOj'JI J y ^boJJ 
JI f |jb^-l JI ^b^o V JUJI ol* J cj^Sfl J RX JI li^> JI HC-05 j TXD JI JuL^ ■ 

cjjj j^j'Vl J RX JI Jj2j^ JI 3.3V <-L^j>o cJjbol JvHC-05 J TXD JI Jj 0 ^ dJJij <. ob jbL* 

. d-gj>Jl llgj 4-Jbj-^J dJjbOl \jJLj Ol *^b> —j^jjOj^I Oli 4^wOJ C^jJI Jj 
£ 

jbu Ju^ jj bJp 0 jSw* Jb>Jl ol* J .j^jI J TX JI OjL* JI HC-05 J RXD JI JjL* J-^j b 


J* 

HC05 djjjLJl 30^-j ol 
HC06 sj^-jJIj 6 slave j Master 
HC05 3 Jj?-j ol lbj&j . Slave b s* 

ć-~w>- j 2 »-l ojj jJj JL^AI Ijlj ol 

c(AT command) JU 2 AI y\J Jf dUbuJ ij 
JUsjA 1 J«-aj HC06 JI 30 ^-j Oj^j 
^bjj . y»lj^fl JT di-b^O do jJj 

. <ć.«.^ L y» L jSbdJl Lg g 


I I ^JlSJJI ^3 JJ* ^Jw\j2JlJ| 


En 


0 * 


Tx 



Rx eijl^ J» 
— Oj^j^JLJI 

V^ut 


V =V. 

out m 


R 2 

R 1 + R 2 


0_^j>JI p~**JL* 


. 5V (jjL~s Vin i* J Ol c-Jp lil cVout i*J ^^>-1 t R2=20k R1=10K i«Jš cuilS' bi S|| 


05 jj c(O jjj 4^1 j (13-0) jijjij')!] <L ?-^JJ ^I <_iijls'il ^>-1 ^I ^1 Jj*«j^I <U 

^j/aj Jj»-b “SoftwareSerial ” ^LbbJI «.Ipj^I aJUJI «3a ^S3 tš^ RX/TX i-il^Nl 

.j 4 JJ 0 j^I ^®bjJ 














jlgpf SJjJI Ja^JI ČJyjLS\ Sj^-j ^J( cijedi :2£)l£M 0 J 2 AM 

: j*i\^cXU JJ&L>- Jjjj Jjl Jj; t ;i^j 

j_&Ij>- c^Jj-g-^o wLjjjw\J^/I ^Ljsj ^_lp J^*j l 5"^^ c—jLg->o Oj-JjiJl SwL^-j Js_jj 

I ^_) S yij y* yJ& UT j_>tXoJl O”* 4 

c^J^jJI ciJjijlft Jp OjjjlJI 3 j^j>-Ij <JcUJ £c-jlj ^Jl JjjjJj^I JyJ Jp 

«. * 

^^iljitjl ^Jl čSjb ^djžj) S )l\ 0^jg^cJI 0*L& 4-y<i*3j (_jLv*J 

. Ojjj-Ul Sw\j>-j jfJ? (^ (J"4J! <—AJL^J\ jl^>- JI aJUJI J-^jj |*j . Jj-^JI 

.Bluetooth Terminal oJ*j 0 UJ 2 J ^ Google Play Store J*>U- ^ c^lj tdk ^UJI ju jlp- 

• A»Lwv»Ij^ ^ J p* ^|^o*P” !j ^ ^ w\J I lj^3 i ^ ^ I ^ ^ i I 0 w^J teXp 4»o l^t/3 ^C- /QI 

J 0j-w*» j^ij L_Ji? lijj cHC-05 c^->o OjjjiJl SJl>-jj OjS^fl j^J (j-*j c j^kdl £* 2 $ I 

.^/JJ! iJLL-U J^U- ^ ^jSl! JI ^LJI pijl JL-jI dJLSUj ćftl .1234 J 0000 Ul ^JUJI 
(,^j^^j^)1\ ^jl ci^^j^-LJI I -p <I ^p JJI (_^ajIJI 1 ^I^aII <-^p 4j| ^j^I ^Jl^-ciJI 

$\jLb\j ^Ss^c-uJl ^jJL) c0 4^Jij! <JlJix^! j^JU Ujjpj c 4_L>“G J ^>t^jJl IwLj 2JJ jUiJl J^3 jJl ^_SG*cJuJl 

• ^l^]l 


li a t m ' 0 ' f D a,il mi 14:58 

□ connec+ed: H6-05 


H.ill w.l 15:17 


0 LED: off 



l 3 »lue+oo+^ Terminal • 

Qwer+y 

4.3 ★ 

fiIMSTAllED 

G 

i Olue+oo+l^ Terminal • 

WinćroodHar 

4.3 ★ 

FREE 
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f 3 >lue+oo+fo Terminal 

S0WW0RKS 
4.1 ★ 


11111111 ( 5 >lue+oo+l^ Terminal 

I- Alexander Vo 2 jennikov 
E 4.1 ★ 


i 3 »lue+oo+P\ Terminal 

HATFLobs 
5.0 ★ 


.J..:...ni...±_ j .1 ■ 



<L#I^L^J-wvoJl JUsj^l iJp\J^3J 


























: Jh Lo^ J52 AjU-^I y*j J y>- oj\ž ^p \ 

^A^jJl JjljuJl ^ A*S\L>>*)\J! oLj^Žj qA JjJ Lj^\ (^1 1 

. FM ^j!^j djU -^a . UL>- a*2»I ~^7 • < *—^ ^ ^13! ~<~p . A-jL^wwJI a*^^! -I 

£.1c^->o *L*J*')I\ oL2~^ wbo A-J^/1 <^l 2 

.^^J! ^ojJl o - jps 9 ^wUJ! -^- . A^y2_>-jj ^Azs>tj -< _> . aSI]^]! i \* N A-! 

^ ^\JI ^ j 1 a^xaj ^ I kA^cx>v^ I L^-J.«^ ^ JjJ aj^I l^I 3 


. Ob^lj Ajj-w<JI ^bLb^jl 


. L&jLjuxj! -I 


. ^w^<>J a 2>Li> 


,^^<»jJ! ^lijj! o . aj^-v^ 

^ 2u^12 ^ A-JJ2J ^ ^S\-Lv4» I (J L^2j '"J I AjJJ2j y^Sj 13 L<»J 4 

•J^ “S-* -cr*^\ l/^j 

.^IjJI L^jLiui)! o .^IpI cIjIjLj ^JJij 

Jj^ 4 ^ ^S^uJJ (JUoNl olwb-j ^y» wUj A-J^/l q* l£\ 5 

. AJj^SsJl JliSl -c-^ . aL* 4 j>c22^ -I 


. 3jl2>! A^J 


?AjwLiiJI JjLJ! ^ A^JJ! JjLJI liUj : | 2^ 


?^ilj>Jl ^ A^jJ! jLiojI A^-ljj oLw\j>tJl ( j^2aj ^-v^J I I 3^j» ^ 

?a^S"JJ! JjLJ! aSJUJ! jPy (j^/olJT^ ^ 4^>^ 

j_jjxj jj_Jiw\Jl jj^ jj j co^j-^>“j^J! 4 _x42j % )\J Jl±4 j-S^i ^ JjwL^J! J^o^l 


J^jJl /^S^OxX^Jl 

- (J liL4 

^IJžjJl / AjLii>jj| 

•f 



h^\ 

.1 



. t. JL>ww\J<J 1^ Aj j ^ ^ 11^ A^ >Axl 1 

.2 



. A^£ I^<21^ ^ I Ju ^ I Oj^s^- 1 

.3 



















UJe~A JliTj frLŽiVt cJjSJ \ 


< 




f- i *. 

aj (.(^J^i I ^JIp ajI ccjIjI jiliI 31 j>oI o'^Z'Vl A-i ^JIp ^ L^c^v^l JJLj 

t- ? i 

IJjk . oE'jV! jj y'j^ La^j cj!j!j-a]I j otaLJ! ^^ coJjAj^/Lg ^.LJ^I 

A-jl^x-wwJl a^w*»^>xJI I j! $.L **£>*)!\ ^^ap |*JL*J! 

^ UU- *UNl oJ^I j^»jjj cji^-^l sL>Jl Jl*>o caJja 3| jjlp ^ Ol 

OljL-Jlj cJlaJIj cA^jJl 0wUJ!j C A^>Jl A^^aJIj cA^Lj^JIj cApljjJlj tA^c-v^Jlj '. ApIa^JI C C-^U^Jl 

cP w\>^^ ! A 1^® C ^Jl^A^Lwwn^J I _J*^“ ^^ ^ i ^Jl -»/^ * C (_^^«<»*»dJ I w\aP ^ ^|j 4 I oljiNlj t iS3S\ 

!^' j' jW^' J ^ ^ 



(Internet of Things: IoT) j-LAVl cJjX>1 


J^P 0Ewa^! \^Ai ^Ju,<g ) A^lp <2*> S )I\+i<2 )\ aS\^>» Aj wLs/2-Hj^ C ! j^jžJ jjjjgSJ ^<»jp ^-1 )g A,<g <* 

£ ^ f 

£. L»ww^ ''^Z I o wL^ 5 ^ I <_a *^Z1 -‘/^.) ^Z I <_a Ljjsj^ ^ l* ^ .ji^xj *^Z! ^ ^ I wL^x«^ 1 j ^^ ^ ^ * - * £. l»wv^ ^Z! ^j * ^jj c ^ l^^cJ! 

c(ID) C—£jl ^y^\j>- O^AP ^^ ;<s^2J ^ "^p>~ (. \jb A-J^L<»J! j^x-<»J!^ dA! 

(Jlv^j^l . (JjSjjjjj) a_)jL*^» cJ^i\^2j\ j^p Lgj ^-Ssj>cJI jl L^j$.ljij J-^j ^jp s-LJ^I fij-ft 

. OlSs^ j! oUj (^! ^ l£\ £* ^^-^7 



^LiSll 


?£.ljw\J! Jp J^j jLg-^“ AjplaJ! $.ljw\Jl aJp Jj^>o J l *'-*^ ^Jj ^ 4 


O 




Remember To Take Your MEDS 














£ £ £ £ £ 
cA-obj-g-SsJl caJjA^J! ^Ij^ll c^^-o^A^Jl ^0^1 C£.b-£>^Jl CJ<0 ->o Jj>-w\j l)I (jjšLsJi cJ5"* 01 

<^! coblj^^JI Jj cJbbJI JJb^jj coLS"^<J! c^jlj-^l C|i-wwv^JI $.L^pI c$.ljw\J!j ^v^xJlj oIj^p 

.^LjoVl OjjAj! ^Jlp bo>> J-*j OJ j^j^jVj JUajl A^o^b*-j 4j>JL^a 3 Jj>~j Aj C)\ r^SboJ 


c^>t^2-SI bg_*o?j 4-ilj^J c^Jj^y I ^51 jLžj^l ^Lvsj>-! Jlv 5 jj oIw\j ^JbJI J^>-jLaj'Vl ^jlj* ^JtSCSI 
^ ^-w*o clg_Jj>J oij Jo^il J^j ^Jlj cl^wL^>- ^ <L~Jj cL^jj^>-j 

f # t- f. 

jl clijL* SjjSbLJI wb^l ^iib dJJ^ L5 ip c^bj^l aJ^p iiJo oljly 3 Uj! 

! oJ aJL^jI 3ijj>-^J! SJjliJ! b>c-v^ ^^>-1 ^3 


Ak 


£,L^V \ A Ja * >») 4j^www4 4-d^Jfc 


JkSbi O^Ssj o! o->o li! c^<LJL>tx]! AoJ!) gXJ^l\ COjAJ! 4^>^Jž2JLoJ 4»bbb^& ^ I I | 

t- * ć * ^ 

(IPv4) Aj^Ax]I ^lj^ 2 J IbJ C lw\j>- A_LyiX^Jl Sjfys>-j\ ^w\-P ć)i (, Aj ^yS>\^>- < — 2 j^a j)\ (IP)^i?L>- O^AP jbgj>- 

ol . ^J^bc*Jl b.Ap (IPv6) ^bw*JI IwLv^^ b .ibjJpl ^iUbj c c-j^IS"* ^P 

£0>j CAJjAj! ^-& S )1\ ^ j-g-AxJl jJk IJj^j c aLaXa^ a U juS** Jsj jl] *)bli A-l*j>o $.^^/jbgj>- l)IjAP 

f- 

^-v4»L^“ ^1p t^£yx>*j -^aS^ )i2J J^P aSs^aJIj bgJbv^jl Aj>-L>cJ| cIjI j^-^JLwww<iJ! 3 Ap 

. j! jk^A 

c(Machine To Machine: M2M) aIT ^1 aIT^j jb^>- ^1 jbp- ^ JL^jVI ^LiSft oj i^l ol 

^Jp J*)b>“ b^J ^Sb>txilj b^Jjl^l j*JL> (. I^ *1^4j»v^uJl Ail^c-<Jl ^ ^j*>b<Jl libjis l)I 

; « £ 

c (Cloud Computing) a-jI^ca^J! a^>»^>cJI ^j^b>*l ^1 p 4^»j 1J c^^bv^j'Vl cij\š^yA 


. A>-b>J! 


obUI J^Ui 



(IOT) 0-5b ,.a AjJSb^ 























• ^ loud C omputmg) 1 I * j ^ & <* ,* . ^ ^ 1 I ^ a_«j 1 a^n^aaJ b 

1 1 ^ ^ C* • "a bl^L? i - ~~J b^A~—a I abja^l <," -i^j"jW (ajj Lo-*-oJ 1 ^ A-jXJ*tA]l A_jJI .^—^»^Aj '^\^>—' 

:Sensor, Connectivity and Network Layer iSLiJlj oly»Ju^J' ILJs .1 

jl oli^M/oU^ c(Actuators) o%icuJlj t(Sensors) s^4 ^ ažJJI «Ju> OjPj ■ 

« t- e- 

j^U^JI SJ obUI Si jj-A^a (^ 5 ^j c$.L^Vl JiSs-dJj c(RFID) o li lij 

« a 

.j^»!jN! j! c! 

5j-^_>-! c(RFID) J! Sj^l j-a^*-> ^ 

^1 c(WSN) S^^l jU^Nl olSL^ U j£aj 

• ^ Lft J*£*^ , (, 4««PjJ jij ^ ^julA AđjjŠ^C«^ l 1 l C.P IaAJŽJ ^ w\^*xjwwvyj 

l~. C^jUJj JiSCdoj SjUij LJb jU-jlCL^^I Sj^_>-I l)jS\j " 

Rcčll-) ^uas>x}\ 0-9jJl ^ oliL Jj>-jj 4j| ^x*j 

e- 

.l^_i>Jl*^j 1 ^_*^j>- ć)V a>-U*o otO < 5 wL& (.(time 
jj ^ c(.. ,WAN, PAN, WSN) Jd* aSLjJIj JL^jVI SjIS^I L^l I^jjJ SiLi^JI gJj& b 

.aSLjaJIj oIjIjJI aJLL? j tSJU! a 3 : U11 ^il obLJI 
LgJj c^jwb>t^ (Bandwidth) S^p- ^jjj^j a*^> I^jjJ (W"SN) JlSCžj ® 

. 3A_>JL*^ AP 

« a 

t CjIjUJI c Sff^>J! c Aj^ 1?jJl c^c 3jl^pJl AJul« c AP yči* ^Jp\ AjjJp^A^ jl* 

.L bjt&j caJIj^* cjIj^IS”" coL^J! 


: (RFID) Zojjs\J\ obišli J>jć* 

^JlAJJ ^JlP-LAlU AjjJ^ljJl ^w\jpJLwvO AwJJj 

aSIJ^j auSCjISL^j AjJUL- aAj^Uj oUjLt<Jl 
Sjp-Nl Jj> ^py Llp ^Ij information tags 

^Qw^vO w^>- i AmaaJJ /* 1 i^ C- W 1^.«) L>xJwOw I J 

dj& ol a>-UJI Oja - bareode 

^j^AjuvJj cAjJjjl j! (3^^^ ij* J^Iuj 

L^-jJ j^Ssd! w«j Ajjlaj RFID 

_ . (AIDC) oliUi i?lixiij 


:Gateway and Network Layer obl^Jlj aP^SJI 'HAs .2 

A A.U'I Aa^LiJi O^bbJI A^j^- aJj obljJl " 

3! ‘(Ju^Nij <J31^-^PLw«w<d! A^Jp^) A_Žj L^vJ! 

.(3jl^Nl a^»Jj>- AaJ^) aJU! a 3 ; Ull 
3 ^jiy>z3 A_*^ JiJ-^J a 3 ; Ull oJjii t_ JiJa^j * 

jl^-jp^Vl obLJI aJjI& Aa^S^ 

. cfJ-S3 ^Jl Uj RFID Jl olilijj c(aajLJ! A-aJ^JI) 

p # _ p ^ p 

Cjl j^JLa^Ij (3J^ 4 pl^l A 3 ; U ii oJ.gJ OjSsJ l) 1 l-^2J^ 

a^ lxj I ISs_^jaJ I jaP L®Sijjjpo 

• APjAP^ 31 ■*, / ^ ■) I LaXA»Ij^ C A-v^ l^ti 1^ 


A^^LwO^J| dAij^dwUAw<>J! A 

:(Wireless Sensor Network: WSN) 

nodes AJjUJI 3j^j>- s y! ^y» JjJjJI J^jj l_gJ*!>bP ^5 Aw3j ^s> 

č—j Sj-gj>4 A ti 5sLw»»*!)\J! aSs^p ^jj jl? jp 

bandwidthjljfij ^^3 ol ssjZj cajjj^Ij ^ 1 y*\ 
oUSoti« toL^ AJjUJl Sj^?A! (^ji>zj ol 
^ij^l JLa^- 1 j ćj 33 j^p 

3j^j>-N| J3i a3-<>p $.Uj! . oljjUaj dJ-SdS”j 

3*-a" aL^jJLS! SjLiAl ob olj^du^A-<dl 
dJ-SdJ t'.'bsjSsfTj* oj A t 3SLw»( fc >\J! aSL^JI 

odA ^o-aaJj cbgij S^Ip^ SjL3^[I Ajja3 J 

.AjjT^Jl dJ< SJiplij AJ^Jail ^ ^jjj multi-hop 










jlJ^j c jš*yjjt ^ 4jLU>c^ ^\jj\ p Ju>^*j 4jLU^<J! *L^I c-Joj^-I 

. 4jili>5-<»J! ^^ 4jž^J^JI dwL^ . 4JL*1? ^ 

4-wU»X-<Jl aSLJuJI £4 izj^Jl Olj.il C^«wL 4 JOjlJ ^ij^JJ CjJ-i jl £cJl**4 Al^ll fijjfc („JiJlsj 

. U^j WAN aSoJIj cLAN 


:Management Service Layer kjbVt oUaAM SJLk .3 


e- t- f- 

cIoT &j&>-\ Sjb| aJjJ-^ 4 .^.L^Vl oJ^I Sjbl i4J»>- |*jJJLxJ AjLJsJI fijjfe ^ Jj>t^vwOJ 

. l^Jb JJ Sjb^j otsLJl j oL« j_l*^J! 


^J! ^UJI oliLJI qa JjI^JI ^4j*^U! 4jjjj^2Jl oUjJj^J! ^1 j>*^\ 4 JLJ 2 JI oJj& ^4 c-^jlj^ B 

Jju <.^j**j* čjJo-luč ot>LJ 4 jj ji ajL>^1v 4»I ^.Ijapl jIJ^4 bL^lj Sj^-I 

. j^-t ll? 4-^1? dJ L) Lj I 4 | 4j btJLo> ^ 1 

£ 

ojblj c^jb^ll .iltJ-pIj cc-b^l ojb! ^xj|j c(OSS) ^pjJ! ^)g } (Sy^j ojb'bfl 4 jLJ^ ^ 

«■ 

* 4jj^- 5I (^i JjOjll Ojta! CIj C <0b(J y*p jJI J^JIj-v? ^j-o>A,<g*J (_£w\JI 


Application 


Environmental Pepp,e Tračnog 


Management 

Service 


Gatewav and 
Network 


Sensors 

Connectivity and 
Netuvork 



Retail 


Su rveiJ lance 


Supplv Chain 


Da viče Mode I ine, 
Conftguration, 
and Management 


Datafiovv 

Management, 

SecurEty 

Central 


WAN {G5M, 
UMTS, LTE ( LTE-AJ 


UVi-Fi, Ethernet, 
Gateway Control 


Sensor Netwarh, 
Sensors/Actuators, Tags 
[RFID, Bare ode) 



IoT arehiteeture layers «Li^l cj j£i (ijU«) JLJI oliJ^ 


















































: Application Layer oliLJasM liib .4 

i 

1 ^jp ^^ ^ C-J \ Aj^Lo^* 4 LL*Jl Ajj^JgJ I ol A_di? ^ 

£ t- Ji 

0 w\j w\p" l i3 J ^ ^ £- ^ 1 dl»*J ^ ^^ <wvwJ I C_«£ w\_^J I 0 I l ** ^ —*-?»~ 4 £-^ I L~ ^-) jjj ^ Am^tJz} I A»\J_J ! 

jL-žx^l ^p aJjJ-^JI 4 3 : U4 cAjii^^J! 3j^->- % )I I oUjJj^JI JJLij ^So>dJl LgJ*)\j>- 

# 

.a^JJI aj>JL^<JI oLlžj Uw\j>tivw^ oliUl 4 j>JI^j ^j_žj cL^Jl aJL^IjJI obUI <JL*j! o^Ip|j 

CAJIj^JIj AJj^S^jVl A*^Sb>J!j cAJjj^SvWl A^c^Jlj cJjldJl £ujl cAjL 1^>^<J! $.Ld>^ll dJ jZl\ dUdj^J JuodJ * 

. ciJ-ta Uj tAslJsJlj AlJlj jj^oJl Sjbjj 

I J^-*JI c J^^*JI a^J? c I c aJ^^JI c SI ASsdJI a*J? :J Lž^j dI d 01 ® 

. Jp ^ ^iLJb>J! 




t. t. « * 

^3 0^LdX^ S yi ^Ss^J C Cd><~^tJl <^j\^^~ ^~&\ w\j>-b ^_Sb>xJL) d^j^X jI 

£ ^ £ 

^sS"! ^y» Lj* L>^i\ ajIp^Ij OU Jujl £fUijj c^JUJI .sL^inM ^ olplkiJI ^y» w\jJjJI $,bl 

% Cj^j^ di^JI ^ *L*Vl dJj^jl dlilJ^j ^ o^Udl dlpUaJijl 

f ? « 

j c Sj^j>~^\ ^y» jj^U j dJ^>-^j c L^a-j Lo-i (djiLžjj dJt -jI đ, ; U? (d^/U^ doJ»*j Jij 

:d^U^JI 0wL& ^j ^Udvoj (jlj-^Vl ^ U-1^4 Lgjw« j^SsJI 

^UJI iuJl (Ji3 ^ fJb^j C^S/I dJ^V IjU^I J«W' Jj^J'j .1 

cAjii^^Jl ^yb<J! A^bsjlSb^Jlj AJjj^SsJNlj A^Jj-gbdl A.ojij'^l ^ ^Sb^lj Aj'r^ C(Jjb<Jlj 

^ £ 

J^lSdJ! U^2 jIj cA-^J^j Jp\ OjS^j wbj .Ifc^j cdLw^J^Jl cA-Pld^l cAdUJlj A^»UJ! 

AjlSb»|j c^.Lj^'Vl dJj^jlj Aili? ^Ušaj cJj^ 4 ^ AiljaJl Ojbl ^Jijj dJ^j'Vl 

t- 

Sj-^-Vl cA^UsJl ^ JujiiJl ^Jp J*j (^ L5^ dlij-v^J A^ilj^a 

. Al^lSd* A^i ^ Ld*J l^ Jsj^JIj A^jJl 

. ^jljjJl W(.wby ^P Ajp^-v^-Sl SJI^JI Lg-^4j 4^cs£Jb .2 

s- 

. Jl*J w\jp jbdsd^Vlj Aj^-gJl <,—d^ldfij *3 

c Lgd^l^ji^oJl O^L^I Axj1jL4^ aJI^~ A^jIC L?AJb- AxjIx^ • ^-S***X)t aJ.^/žLVi»<kJI d^bS^^Jl • 4 

. (dLb*j^JI wL '-Pj^j c "bil ^)g )^ w\JI d^ljU-<-wJI ^£*$*1 aS** d^b^J-*-^ A^-^bJI ^ ^ 1 |*P-^ 
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V 





:OwUiJ Sdjdp July ^Južj :££\5JI £J*JI .5 

. oljL-w*JI JjlJI Jju ajjJjlJ! *UUJ! oUwL>JI 

. Ji^*JJ oLdj^Jlj A^*)L^ l£>X* Aaj 1^4 

.1^3L^j *Ul*JI ^U^l! aJ*Ij^ 

. 4jjwLoJl Ajjb^l 0%»L»cJl ^jL^J! jJl JJLtf 

. aj^>JI ^jgjj 

AJJwUjl 

. 4jjwL<JJ A^SbiJ! 

obLj JJj>o ^-L^JI žj>- jj^Uj 7 I^j^j i(4jj^c£M) »6 

|^-Pw\J! Sjb! c ajjL>JI vb L*^>J (JI^p^I cA jjb^Jl a^v? j 

. vd^ !j 

.jjJl ^ip C jldjjj aJIj>- jl^dcLv4>lj cA^pljjjl J^l^Jl A^ilj^ L^j^j !4p(jjJ( .7 

3jb|j cA-jj-g-SsJ! aSLjuJI aJ&!j^j L-^-oblj axj1^j a*jI^ aSU^JI ,8 

. ASb-dJ I ^1 p l£ -^x] lj L^j j j\^\ 

jldj^lj c<Axj ^^p olSb-dj ja\j')1\ ^IJ^p^ olSb-d Jl^c^JI ,9 

p 

. I o Ujl**oj -^jjJ lj c A-wd lj 

.AjjJ^c^J! *>b“lwU liljj& o! w\j>jj aLoj^c^JIj aJUJI A^Jli 


- A^U^ll 
<c.ljjl! 




(jjll A^jŽJ 


AjuULo 


laJjJa 

diL^HAI 



IjLui^LoII 


AjsI^aIIj (j-aVI 


dib jaLAl 
CilajjaJ! 


Aj^aJil! Clll» j _i <a 


A_i£L 3I AJml! 

1 

lJJIj 

I 

Jaillj 

1 


*!j^l 

„UAlo 


<Jjj!j£J! jjjjja 


U ti VI JjjjjJJ 


liUIjAaJI ^jjj 


cs^ 3 ^' £f“ 
^ig jlc. C_flljjjjVI J 


Li 


'ij^s^\ AjSl^a 
ŽnU l 


Lb*ii s_^2>.! 


cjljUA! 
(jjiallj 


^Š^ll ^Uai 
j£lisllj 


f U^jV! 

L5JJJ^' 


i_ia! ja ojbj 
Cj! jUAI S 


A_£il! /*ldAll 


J -bal jaII 
__ Jjllal!^ 
^LLlj 


CjLaiiJI 
dl^Lal*>a]l j 

AjjbVl 


a > m \ 1 


C5 au^l ^UAI 
J “’T^L 
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$.Ld^l c-Jjdl olA^ f )g7 o^L>s^ 
































































:(IoT Devices) j.ld'iM cJjajl 4ii4 



^,5^. cLdjl lJjo jy<3 Js-L^S aPUI JjLJl J> :(Amazon Echo) jPl jjjlA K 

L^»*^-J! ^jA L)^J| wL>tJL^ww<iJJ O . Ij^^Jl ^jA 4P y£A &£*y*±S>yA £.1^1 ^Jl^- 1 1 ^-Jl <dA«Aptxjl d^>xA-wvw<»JJ 

C 4-^2 L I dA lj^ L-oJ I ^cJ Lb) ^JLp (J^ ■>&] 1^ C I 4 J L>- ^jp jj2J ^ip (J^ ■>&] 1^ C ^A^aA ^-<2 I ^Jla*-ALu 

• ^4 cr 4 i_r~'^' 

jL^r- y>j (Wearable) «.IjUj*>U aLUJI aj^-Ml ^ : (Fitbit One)oj - o-sš ^ 

£4 LS^LvV jLgj>Jl ^»IjAj l)I ^-jSCooj . dJ**y o.i^>- Ajjl^pJl djl^c^Jl l-^-wwo>oj cJ^l^j^-U 

a-jLo J5Cd ^1 p ciJj 4 -^UaJI aJw\JI 4iLUl d^bLo JJL> Jj>-I q* ca-5"5JI <_JjjI^JIj cp^v 4>L>J! oj^-l 

,J>sJ-<Jl dX*-^-5j 4-4j ^ i^a 

tlPL.^ di^"U ji dJaj-Uo Ja-j^j c J>»J' 5ji j>- j^jšusi jl^>- :(Nest Thermostat) Sjl^pJ! "A 
ajwjc4 J-*j dJJij dJjL^ J^^jJ La^ j LjLžJj jLgj>JI IJ-& . lijLg_>J oL^jj J^j^j 

•X * * 

Jjp AilJaJl j£y> j Lo>- ^Jl J^>tX>j C dJ^Lp* - cPj-L-^ 4-o-gi <A*J L^JJjL) jl ^JdjSsdl 4-wo5" ^j-4 Jjjj C 4»! Jj>t^vol 

. blj^ AiU^I c d-bajl& jLgj>o aJL^jI J-*j ^I^jc>JI dJ-^j* 4 Jod^j J*)L>- dJJj^» d^plp d*bl az$jxa 
L~* OjJ^> 1.3 ^jlp AT&T aS” c-iUat :(AT&T - Connected Car) cJjSa^b iJL^uJI SjL*Jl ’K 

\ LwwJ I ^ iAp L j U^-1 w\j *./2 ^ 1 c 2 016 ^ Lp ^*^4 L*J I I 4,1 *./2 ^ ><>> 1 1 1^ Lwc*aJ 1j <*_ 

^ I 1 4-\^N-Lw4 ^ 4 ^\^-*Aaj J l ^,1^ j 1 ^ L^-vJ 1 ^ i , L^va> 9.5 1 */2} 

. i. **^-J4-Lv^A-oJ 1 L«»-t»*<sJ I l^«v4 ^ y A Oj , lj L<wJ 1 J ^ 1-0 b^Li ^^ ^in - *^ A 11 

. ^va>L>cJ 1 ^-4 1 ^ OjLw4 4 Ojl^l . 1 

lj^>- ^-4 w\^J ^P |^-ftljixl! 4jL-v£? jj 1 ^" *, // ^ r * r ~ A . 2 

. 4j li 4-^»J^J O^l-^kJl 4^-l^xJl 0^^ l ^ A? 

$.Ijj c ilijU.^Nl jl oljlji 3 Uaj1 ^ ^LaJI SwIpLw^- 4 jl J^>-w\j Oj^ oljlj-aJ SjL^Jl 3 Uaj1 .3 

. 4jjff^Jl 0*)U?Ij^Jl 4lJb j-4 C-J^aP 4-Lu jA obL ^^Ip 
toJ ^ (^^aaaaJIj -isjLv^^Jl ^.a*x4 ^1 4j^lxjl 4^-^Li]l <J ^>ej 

4j>- *bbšJ 1 dJ lo yx^x^ ^ 1 C— £j*zS 1 ^Ss-oo^4 . ^t-4 -X^J | J Ia-IaJ 1 dA Lj lSs-41 ^P ^Ld23 t-LožJ 1 jJi? ^P 4 -j^- 4-Jj dA LoJ lSs-4 

4-<J-^J ^jj>t^A-ww<Jl ^51 ljj-s^ jj ^Jl L^j^- 4 15" Jd2jij <d-J jx3^5 1 j^p ^j- 4 dxj ^p 

j5"j-4 ^ L^j5s-oo jl cc3j-aaaJ 1 $.Lol a-Jp l-4j 4 j>-L^>o L 4 j^JLu dJ-S5oj cL^-Ldl^ L»o 

. i^c,j$*j Jl>-w\j Ojw\j Lg-L^ jj j 4^ J od?'5lj dAL 4 jJjuaa-<J 1 s-lj-^j cL^>c-4j-J L^J ^JT J52juj 













by^-\ J 4.1^1 


: 'iSD\ - AjjJLi jj 

t■ (. ^ (. (. 

^J^i\ oj j^\ (jL>c^ ^ sajap ojjšj ol ixj ^JL*J! ^ ćlS'S}\ oa^JI 3 Jj>-Ij c<LjL^^!I oa*JI Jj>-I 

^y5&“>- jjj^,jg“ll 4wLft aij . (^cialjljžjJI cc4^5^aJI ^Jl$\ja ^1p <zj ss\*a 

. 5 JLP II £. ^ I <Z^ 1 4P ^ ^ 1^5”* 44J w\^>JI ci-JL^>~^ C 0 l^-«-<*JI 3Lw*- 4-P ij c <_ J LJI 



4 3,b> £*Udl ^\ j ^>\ ^ip c ^JU^uJl A^JJI AjjUJ! 3jSsi 

Keep Streets Clean 



. Sj Ijšj ca LLv^ I0^" ^*^-**J I I j£* 
























s.L&V! cu>js5l oLžp^ obJ^J 


0JJU5j 2>jA JI (_£ jZ+*u* ^ip AiiJl ^Jpj cd^Uli&Vlj (ji2-*-! c4ibw\j>Jl d^LdlJl J5\S" CS-UO^Il ddjXjl A_>-lJj 
S U& JW C IJ l^ - 0l^doJ I Ad^cJ I AdJ I AdJiJ I I^J ^Op i^U lw\5 "^ (, 1^ L^s 11 <—A IT^-dJ I (J 1 p 

: Lg_*j&! cJ^Uj J5Co ^ oLiUJIj ^pL^JI 

a-pU^^-Ij ^LoL^il ( j 7 blI^ p! Jj>-I d* 4 jl Js-ž^ Jj>-I d* 4 $-1<. L$j cu**Jlj ^.Uo^l! 0 Jj& ^Ijd JS!yb>-l ajISUI ® 

f- 

^ J A»J L<J ! l ^ >0> ^ ■»>> I J [p C—^ UcJ I Cd IT^d\lJ A^w»idJ Ij A-Ujj^b 4 U“t^O«J I fi w\»& C A»w»< U*>> J 

d 4 ^! (JUt 4 AŠjUt^Jl w\jjj wb-l ^ C|*jli ^ LU»7 jl A^S^JJl ^JjjL-^» O-iLi ^IjflJJ Cd^*Jl Ol <JUd>-li c^l^š^/l 

.^L^S^fl JU>*J! ^ dAiUS"j ajU^JIj 

(Big Data) j^ - (JUJI 4.*^)g ) ^Uj d^^^l ^)db Uoap ^Jl d^liLJI a-v<»5" ^ 

s* i. 

1^>JU») l^_*^ UJI LJU- s^$yuJl aS^U^JI (d^dj-j-^JJ) ^jSUj wb>- (^1 ^ll c l-^ 4 J^UJI ^^ojjJI ^Ui] ^ 

t- 

.(ijJj'bll ._—dJ_/j 



‘*LdV! cJpl” <y S^UuJ! ^jAJI 


Ad ^y?jjJl Ol d N ^JUIjj cOlj^» ^j^j>- J*)U- jlbO jUU 400 d* 4 ji5"! JUc-<Jl I5-& ^3 (jlij'Vl 

A-jjJ I L-^-51 Ij c J Us-<»J I I U& U»^jj I ^ Ct* l 5^~ I Aijp (0 1 I ^j^- 4 I 0 

obLJI ^ 0^Uw4> a-jUc-^JI oU^w<JI c a^jUs-cJ! a^w4>^>JI JU«- 4 ^ a^ 4 jJI |^-Uj • ^ 4 j*a • 1 

# J f f 

Raspberry Pi Ji4 s^^v^JI J a^^JI ^JU; UsjI .<^Si\ c-Jyjl ^JIp ^ ^1 

jL^-Vlj c j-OJbJlj yJlj c ^ ^ ^ w /9i\\ c JuJj>tJI ^Jl a U a iNl ^4 aL»15" aU^wL» Ju<k-dJ oL^ 4 jJI jj jUj 

• dfcCx*^ b-JUJI (J L ' Q '"*^ cO^^J SjU^j 1 ajL^SIj 

« ^ 

a^jU^JI a a U i WI aISL^j |>-Uj c^juU-^JI a^JžžjIj U>^jJ 1 ^ 3 ^ ^ ^ »2 

. aj Ux-wJ I a a U > ^ I (0***^ A-wU*c^<»J 1 d^ Ij UJI /1a a U 1 ^ I 3 ^ I ^ I < *^ I (3^^ d*0 ^ 

JUp^I $.l5"ij Big Data a^^JI obLJI ^S"l dUU^I :DBA oULj J^tjS jj^u .3 
obUI ^ Jul^JI ^SJl ^ J^UJI IJlS J> ćJj\j +>J ol5yJI c^>- Business Intelligence 

. (Jj-v^jJIj Lgjjj^oj c^L-O^I dd ^ ; d l-^w^o 

15"3 j A^>tdJ I dj li U Ij A-j L>c-wwJ I a^I ^3 y5"I >cJj aL^1? S >x*j * dO U^-U^ a»jjsj ^ I d i cu^A • 4 

? f > 

oU^ I d^jI i'JU' aIpUi 4 a a U > I $.Ijj cdU^S^JIj oir^Ji jup^t 

. d^ldiJl 




cI j ^JL> $.1jj ^1p Ju>pI c4-* *ap- ^1 ^1p ^^1>~ ^w\J *x>!j #5 

JT C—<£ tA^^ww*> Ij ^-qJCLwwv^qJ I L ^_L>- ! 4 4-U b*trf«*/J I 4^-w»^^*cJ I l *J|^ * ^^lp w\-X*-wvJ 4-1 b^C-^ j) ^ 

^Jl^-CLu Q ^ A ** ^^ ^jbJl lJ~^ 1 g*?^ a li frdc C^ba^^^cil^ 1 a ll^ (^JboP^I ^ 1 Jg .^j 1$-w\j l "j\ c>\\^ a\\ 

. c^LeJLd! 1<-Lgj 


t- 

(cJjsJVl) ^ujjjVb jtioedl 


jJbjJI - ^\<x^u*)\j dJ-bj cbSbL- V jl LSvlv* U! cSwI>jp J^b J*)b>- ^ c-Jj^^Ij ^jj^j^I 4^^J -bjj ^^Sboj 

«■ f. f 

.j4jj^j^II 4^-jJj ^j ( —(^j* 4 OjSsj ć-^>- <.(S ‘bjjjsSsJI jl (Arduino Shields) 

oJj^Vt JJLib LSCLo SibjJflJt • 

p 

4^Sb* S JpL~woJ (c^J ybVb) (Jb^J^I Oj^ j4JJ^j^fl *b-jJJ £c-Jj jJ&J 

.(RJ45) cJjfcNl ^pj (Ethernet library) (c^j^\) 

^1p obbJ! (j^ 2 ^ (bi-JjijVI) wLL-^» ^J^jl ^o^oj 

.(SD Library) ^Sb* ^lo^^bj (SD) 


:(Shield) aJLi> j! £jjJI 

^*_?^>- D^b AJjjsSsJl 

3-bJj>- Sj^ jjjjij^l Jj 1 ji jjjj^j^l 



(Ethernet Shield) (cu>yAh JiLi) 


(WiFi) ^Iž ^tjJI jda^^uob LSbUV :lJ&t i^JaJt • 

jl c(Wifi Shield) (_^b .-Lb^ ^I.A^54Lv^b bi ce^b 4 -jj2j ^P 1 (ei^Jy»j^l) b^-b^*^ 1 ./^< W1 

.ESP8266 ^b ^Ij 






ESP8266-ESP01 ^lj ^LžS 


.Wifi Shield c^U <^1^)1 JlLj^ 







ESP8266 


i>-jL J^JjJJ ^wlpj SjS^lij 4 j>JUc* { ^S* jZ>xJ A*/2*£-j 4» j l?i j 

^ £ 

C^ljJl) ‘Ljjij ^lw\j>t^ljj L5^L>M aSLjuj (^jj^j'VI) Jsjj ^O^aJI ojjfc cJ*^” 

4»U aJI ojj& JuJLdo OwJ>- c3w\jw\-P 3j_gJ>-! JUđjl aSL^Z) ^jS \*oJ ciJJi ^1 4iL^I ^ Ol^ 4 iS\ 


. client j! server 

j£* (c^U ^IjJl jl jJLjio) U! c(c^JjX3Vb) (j^jj^j'V!) i>-^J Jsjj 3jS\$ ^!Ul jS««p\\ Jflja^oJl ^c-s^jj 

. (Jj4^»JIj jJl 



(c-J ja 3^1) (^jj^j^Ij) ^So»till ^Ijaj . l?)g>g^ 


(cJjs3V') ^Lr 4 «j^Š I 2 JgLžJ 


J^v^“j tcJjJl ^3 ^wy^<Jl ^3 JL^P ^-^Svj j^Jj JJJl 3jSd J*>\j>- oi OJ 3^>jx)l £a+/3a ^Jp j*j 

t- 

jjjJzd 3'jS\i ^jwy^<Jl (,_^1 p £" cj^L^Jl ^ijJj^v^Jl J^J^c^JIj c^UJl ^Ij^Jlj Sj^-'jh ^ ^JL 

0 ! jAJaZ+**A ^ LftjJ^J Lg_^o^- £*J^Jl l >x-*P JA c(C-JjX3^l) j*Pj w\»*j ^jP 4 JIj^JJ ^IJiS 

. Ift j£* j CJ*^kJ^A j 

































£ 


:(Raspberry Pi) ^b 



l^Ij (S^ 


^ip (. w\-J! C^aS”" p s *y s> ' ^ j k */2 A <^y*A L>- 

^v*>bxil Itai-ft ^Lj * ^^ 

* 

Oj^j C^c-jli^Jl Aj>-jJ Oj^J (. A-dld Oj^) J2-Ž3 A^~jUIj 

. ^y Oj-^j <■ 4SIJ2JJ J y*u* Oj-^j t (JjJj^ 


p 

A^oJ^j! L* A^JJi^J ^l^Jj <Jz~^>- (. AdJ^JJ d_Pj-^b»xJ! ^jlp ^j^OjwU SJ^L^w<>JJ ^jJo j*a\S* A^*1j>- ^3 4^wo.^7 JJli 

IJjfc Jl*c>- dJJ-^ <.AA*J ^y2J>~jJ j t yoJUj cAjli dJ^S! ^3 a/JJ! ^_Ssj>cjJ| A-oJšjlj CjLJj^SCJ^Ij A^t^Jl ^Jpj ^^SsJlJ 

J^ ; U-llJ ^3 ^_ftwLa lj>-lj>5j JjJb^O eP^v*lj>Jl 

iiw\jp jliJj i^\ Jj^o L^2jI Cj^jljjJlj CjLaLoJI jij^ (^5^J -\jjJl C OJjAj'VI ^jLv2x! ^wL1aj 

c£I jJl) ^lwL>tx^lj aJjs»Jw« aJj^SsJI ^So^j ^jU^» Jl^p- dJ-^Ss^j dJJwiS”j <. (oJ ^■ /9 ~ A ^>_y ^)l 

. “Micro controllers” AiJjJI oUi^uJI ^ U>- JjJuS" 



. (^b oUt^c^t ^^P tS-jj^JjJ( i^dJ! j^P £^? xj \ 


Sensor Node 


Wireless link 


^C-/0 w\J l ^ ^ A 

tž dr 4 lX 

p 

Ju«lSs^ ^IjiJ 

t- ** ^—) I ^ I ^ - »X<W >0 L **^ w«->~ 



Cloud 

DB 


loT Gateway 


Local 
DB 

c-JjAilj (c^Ij j^ 4l^lj j^jjij'^l) 


j* <s^ a ^ JL^j^ i 

A^ilj^Jl Aj^louj 

p p 

4j>-jJj 4_L^uJ! 

LjSsJ-^^ ^uJi 













:(^b oLjISs^I a>jUL* ^7^1 JjJj>JI 



1-0 1 .X>“1 LuvV U« J»*jj ^ 

j\j*% u-jlll 

((jL; l£j ^\)') ^ L /^~J ~ 

oLjISG^/Ij ajjIjl* 

UJU 

700MHz 

64 bits 

,*J JZA 

16MHz 

Ćore: 8bits 

AP j*. 4» 

1.5-3 watts 

300mA-600mA at 5V 

Jaa>aj> 

0.15 w — 1.5 w 

AiUdI 

Linux, 

Scratchbox Python, C, Java 

^*j3' J-6-^ 

Arduino IDE 
a set of C/C++ 




j ^SS\ j\jA\ 

*LJIp ojIp j o 
j^ ^jl 

^ A; • ' 

. "j ^ aš\j&\ wVp- i " _j ja \ 

( — \_Lw.' ) j 

oliLj^dl 

ARM11 

ATmega328 

^SGxXa»J! 

Micro SD for storage 
512Mbyte SDRAM 

32kb Flash memory (program) 
RAM: 2Kbyte SDRAM 

s/IJUI 

40 GPIO 

2 ports USB 

Audio + video +Ethernet + HDMI 

14GPIO (6 PWM) 

6 analog in (10 bit) 
RX,TX 

j L>u«oJ 1 wL$J i 


GPIO: General Purpose Input / Output 


< 88 

V 















: Jj As>r^s>^^i\ Aj\j>- I ^\ y*j J y>- SjjG \ i_Uj 

JjH ^JIj otsLJJ (jUjiJI ^lw\j>tx^ s yi q. p ^Jjj-www<JI c-J^1 LJjJI aa^)\ U 1 

e- 


.ijtaVl oUwbJl 4iJ? O 


aJLI? . 0UJ22JI i£j -ej . 4SJ2JI aJLJ^ -I 


?3w\jwL>- OJ^ 4jLš? S )l I c3ji jjJ 4 -wwo2j Ojo AJjj^SvJ^I A^-jJJl U 2 

GSM SJo-j -ž • lS^a {£^^Jl 4 j>- jJ -4 -> (Shield) -VL^ jl ^jw\Jl -I 

^^-wwoj L;l^i> JJLjj ol^« jJsjj 0*)lSsJu^J 4 -^pIJjI VjJj>- JJL) ^JJl JI U 3 

?jl£&l ^±l_JI cJL^ JI 

* * 

. cIjIjLj w\»pJ& . JUpI w\jI^ .^LwU^Lwws^« -<_4 - Jizj »A* ^ ^ -I 

?<_£b Ij (GPIO) jUs^Jlj J^-l-uJl j»5" 4 


32 


14 


'£ 


40 


8 4 


?*LiV! 


<t»j2jl jijbj A^4^aJ ^yjl ol4*Jlj obJj-s4l .X*J A-o'bf 1 (_£l 5 

. oNL^j^I 4 

. aj y^p^ obLJl < JuLgJ^ -i_j 

. 4^SlL^^AJl cjISJ^JI J jj ^wVp -^- 
£ 

. iL#UJI (^jS)1\ ^j <2ji) -ž 


cJjast” J a^uJI U: | 2^ 

?LftlJ j^I y ^ c^L-^Nl c-J^jl oUIJj>t^»l JIp aj*^\j 4_b^l J*3l 


.JI 4 ^ t*> * >a ^xll I 4j^)Lo«^oJl i ** J1 0.1^3 11 G* Utf 










: I aj3>-^I j^j <J^>- 3yta £~p 

S^lj-žJl cdlS^j ccJ ji o ^<k3jJ! ^bUJl A^^aJ! o! d~oJp 13! 1 

V*Lvwo2-qJ 1 o^jl^a>sJl 4^-^.a -L^»-w t *\ * t t _ljLpjjl 


.55 -: 


.29 




.12 


.60 -I 


a*j^J! a^-j^<JI J^iS! ^jL^j Jus^^SI 3)1 d~<Jp I3l a*Jj>JI 3jj^ Jjuj I3U 2 

^4.sii 


. % 25 


.% 80 


’C 


.% 66 


.% 20 -I 


?A5 ^L>Lo!l ^>-*XsJl ^Lp a2jL^j o^Jš sd^JiJ ^a^xx*v^Jl L« 3 
analogRead(A5) -o digitalWrite(A5) -1 

digitalRead(A5) -a analog\Vrite(A5,x) 

?j4jJ.ijNl 4j-^j 0 i j jlsi\ ^£- "/. 0 • ®JjA ‘'djL»J O.J ^4 J :>-N j^Nl L* 4 

analogRead(5,0.5) -o digitalWrite(5,127) 4 

analogWrite(5,127) -i analogWrite(5,50) 

Vj' 4j*-^j AdjL^j 3jlil 0' ,^<21 AdjL^jiil ^>-la»4Jl ^.ap b 3 


.2 


.5 


’C 


.13 


.6 -I 


^aLaNl ojj4il 4 A 4j>-I ^4 ^21 d-J^Jl o j lj-j>t 2 l ( j^4 _u; 44 Ni ^^4 6 

£ £ 

. 3j^j>cJ! a-U . <l<*s>s*}2 11 oliUl a>&JI*^ . d^lS"" jp. Ji 0j!»*4 ^Jp “c-4 . i^\j^)1\ a) -I 

J \jr J> fU^ ^ a*; 4 JN 1 ^ <_4 7 


. AiL*»^oJ! 


. 4-Jjd 5 A-^jliLa 


. )!Ju! 


cfj* _c 


. 0j^ -1 


^a^JJ! JjLJ! ^ ^Ja>t^-^w<J! jJti\ a^jSs-Lo^JI <JLoLxiJ wi*J a-J^I ^1 8 

.c^!^!! .$.!^<»^>ti! *(^!3 (^!^!! - ! 

wLsJjJ!^ Jj^j! A^cJl^a aJIp lp j**j /IJJ ^!dL>cJ A^wLaX^ d^! ^2. J ^^ ^UžJ A-J^i d^(j! 9 

. 1 "“^ 4 PIC • (_^3 ^J'! - '' 4 *!j5! • Jjj! 1 “1 

. ^.i^o^>cJ! d-^o \ ^!d^td>>! ^w\p L« 10 

. aJIx]I Lgjj!^<»J! js*P 4 oL-o^l a^1p - ! 





I Jj Lo^a ^J> A >oJ 1 L&J 

.(Raspberry Pi) <_sb <_ $^\J\ .1 

. (P^VM)4^iL f Jt . l_J 


^ £ 

: <LjN1 ^ aL««?- JS~ 4jL 1ij U c jAjjij'ill 4^-jJ a^»a*L 


pinMode (6, OUTPUT); 
Int speed; 
Serial.print("C"); 
digitalWrite(8, HIGH); 
Serial.available( ); 
delay (1000); 



[^fr>-\jj ^]\ oLJLdtj ^y> jS'il; ^ 4^-^- 

j^P ^iJiJ JwU.yg5l 3gJgJ>C-^Jl l 4 ^t 

^\Ask^>\j ‘LjjjZ^J')l\ SjIjJIj (flowchart) 11 jgjgj^Jl 


'. ^ L ^^j 2 J ^ IjšjJ Š IT! ^c -/4 I ji 

. )g 11 ^jl*J 1 

. jL*i! wUp Ljj-v^ L^jJ .2 


. jl*JI 


^up led l5 1p Lv^j .3 





cjL? a 11 o^.Ljg'^fl 5w\_j»^ L>- £\jj *****3 l^o^ou ^^^l 

i jsS* <jlj LL^JI JLv^I 4^jIS 2^I ( > f^Uw\S^ a>~ ^Jj 4_L.,<g *,4 LCD L«i> ^1 p ^ 

.AxJ^ ^ *Uj*>Lj! £jL>^»J Jj>“IwL4 £\JJJ AjjiJs^Jl ^jg ižil L>C-J?^4 JwU.ygSl jgjgg^jl 








jjL4lj 4_jL^>r - J - *L)j£j^» 



























c <. & Lšj>t-oJ jJI A—j^^SsJ^1! |*Jp ^ 

j_j ^)^x]Ij cilj 1—>0^1 $ (^J-JwiS"j c dobs Jux^wwoJ \^ do l^l Jg^Jlj do 15"j_d*Jlj j) *3lj do \j Ij^-JI (JL^o^pI 

a_>JU» ^ UjlpL-j { yA\ (cjly Jti -wJI) l5 -^ oliiJI oJu* JL*p! . L&^j a_p L^JIj 

^oUUlj oL^jl^JI O^j ca_IjI& aPj_^oj c-£j (^1 oL«jl**<Jlj doLjLJ! 
L<»^>-j l ^ 4 p a Jžz 3 3^L^>-.2j_>-j <-Lj ^ a_3 Lp 4^i Lwwc>- do 13 ( do I^—wwJ I ^ 

Lkjj jjj j| £_J^aj djLjLJl A_)LoJ>tJ wLj Jj>- ^j/2_^j>d j_g_lj c^JJJJ c A_Aj jl? 4_^J 3j-JLđJ 

.(Information Security)j! (oLO ^uU^- ^_Ip) oj 


:^JLp jj^lS 0^^ 0' oij& AulgJ ^ 


.ju-uji i^r^j c (čs\jj~J\) juji *b\i di: J\ .i 

.Jl^->J! doLygJL4J *dy2J>cdJl <_^^l^>Jlj ^!l*Jl £.bVl doli .2 

.a^» J^USJIj cWindows Server 2008 ^ ^Ip SjAlJ! .3 


. i-^-J 4^w\j>tJL^w<21 dJLjjulIj dobA jL$^>- ^^ ^ A^ C—^I . 4 

Aild^lj domain ^.Ldo! ^p o^lj bJ! aj bo- ^a2^p aI^j^uI wdjjj .5 

. do$.I^ pIj 












“Servers” ob 



^bSfi jip (j^) 


, I L>tiI ^I wL>tx»>>I (J I Lob"" L« L^jl^ c b IJ1^ dA b®0 b**j I <zj b«I >x^xs ^>I ^^ lLl>cj 

.IgJjLij b^£>JU^j obbJl JšjbJ <W?L>- oLxij JI ^b^>o ii c^jbs^Jlj olS^jJujIj iJJl J bob"" (^j^wv<Jl Jlp b« b^j 

£ 

_*~^>J>JI dwb& JI ć^>- cajJU^JI oL^^JI 5.1^1 J aJIp oljJi olij 4^?b>- JI ^-lx>o oLL^JI g^L&j 

. b^lwL>tX^I O^b>c^j b^jbJb« eJJASj cA^^^cJlJl <,_*w^J>Jl ^j j bgJ^j JJaJIj cb^jbLv^J ^lj Jbbl £.1^1 oli 





(ot/j^Jl) ^UJI *bVl oli v^!H' 


*L*jwL<JI J £.Jx C^jJiJIj £^SvL<Jl ^Lo^*j ^LiiJl jj £/* £*\jjj Sjjjzz* AJjjlSbJl A^ojijl JI Ob^J^I £^b^>o 

#■ (■{■{■ 

bobSj c aJIp aS'j^jj oUJjc<JI ^ J*b*dl JI bg_J ^Lx>o ^Jl I ^4 b&^pj dJ-^bl jl a^UJI jl c^jl jl 

l ^ b A ^J cilj bajnoj I J^)bwo*3 c b^J 1^1 ^S'j^i ^ Ab<»^*X*^<»J I b>- J ^J^S\xll A^o^&I cl^ol^jl b^JL^>> bw*J>-^ b^J^oJ I 

. £ £ ^ 

. ^SotJ I ^oJ b A^p b>cJ I (.fJJj A-wo*^ I J$ I wL*j ^J^L<»J I ^v** b>ti I I 




(oljš^-w*Jl) aA 1^>5 ^ Sjj-s^ 































c!w\^“ aJIp a-j j^b>- 0jw\^ cp^^U- . (Server) lxJI 

Aj>cJL** 4^ A_bL& APj-w^O c!jLww^v*»^<»J! JLp! gUl Aj^SUu Oj^aA APPj Cbbbp^ 4 aJ^ Cc2bb«wL>tJl |*Jw\JL> ^jp c_P-$0^-^ 

• lj bw*J I ^ 


^ jJ 

^jL^pl >C^nJ 1 ^*)g***U 


SJl^ 


I (<Jbl^^wwJl) (Jb<»pb ^LpJl ^lp A-yy2^5-wwJl OjiA^ C)j^ (_5^^ CpCv^^I 

.jbgj>Jl AjJAxJ As>-\j aSIL? jwLv^« ^1 p ^s^*s-juJl cP^**b>Jl wL>Jč*j . 1 

.LJb>- jj& Lif 8 j! c (4 Corcs) aj^j! 4 Jp iS^^-i b^Jii Jj>-Ij .2 

t- 

.JJlS aJp4jJI aJ-v^JI ^1^jlp .3 
^!UJlj 3/IJJ1 jj (Bus) Jifil Js>JI ap^-j (.(CPU Architecture) ^iUJ] aJ^JI aIU-IjJ! UJI .4 
.^jwL>^» <upJu c^JJI (Memorj^s^l AJI ja {S ^!\ wb>JI .5 

. (^jlJI ^11) ^ow^wJj jlpJI JuJLiJ c_3Laj! j^j J^jb cp ^voL>Jl ^Jp Lg_LwLJj ^Jž-aJ! j a^Lop . 6 

aSLUJ Jalaš a>-Ij Jujj^ Ji4 ca^jUJ! oj^r^l £« (Interfaces / Ports) AiLJ! ^ ^jJ^» .>jp .7 

. Ajb /c^jI^P 1 ^ APj-w*j j aJj>s_xJ! 

. i,_ jJ (JblSwUJ jaZ^mA P^lS”* ^-P *^21 CP^w*»UxJl ^j^-A-U ^U-lw\J! w\j . 8 

.(optical fiber) 52^1 cJUMl ^lJb^-1 ^pOj N .9 

• A j-^3 - " ^ l jJ wbppb ^ - - 1 ■) jlA^AvbU ^ II 2 J '*^ T ~ •* ~*3 l ^^0 )I wL^X^J .10 

. 5jS^UJl A<|^j jl (_ji (j! <^a-1j (Jb~ ^ obLJ! aJ^^j oLjlaj ^v^>c-dJl c_j^^b>sJ! ^-p^b . 11 

. A^wws_AJ ^Jl j&\s*T-A % ')! I ^/0 ŽJ>X2>vA ^ju4lxxll >C-*ž31 >^v4»Uti! .12 

Š jJa^P APwb>“lJ ^j^>5-w* 3 ^^^>5-^21 CP^-v^UrJl ^xll jLoP^I ^pS2 I ć)^ boP ^JU^LwwO 

^ j»wb^u,wj twi>- obL Jply iJbjfc I olS - ” j^aJIj aJIS" ^ (Workgroup) 

^ f . f « ; 

L* l L^Jiijj aJU- bojl^ C) 0^ fiwb^^ cI^^p^ ^pbil <zj\S*jZ* 

# ,J1 5* # f f 

c(365 x 7 x 24) l^by^x^-l cAPw2l b^^j 365 5wLoJ bp^^vl ^bl 7 SwboJ apL^ 24 a_aj^L 2 j 
oljJi o(i 4^L>- ijsrj c(Business Availability) k>_j\y^\ y.j IJla 

,A^p\>- A-14J IgJJ tlj^»- aJIp 









^UJi Oli i y w»«i^psJb 4yJuJl obL^lj^Jlj jJPIjJI ji I 


Lb>- aJIp ^»j S^ (jl cL^Lp ajI^JIj S^I^aJI oLL>p ap^u N aT^> 

^ ^ p 

ctJJj ^j^P AjLL^>s^ aJ-v^ Jl^-jCLwwOJ C C_-Ai0Ol6 v^U, U J J*p apU 50,000 JI J^a; 

CA^v^c-jJlj A_U ^9 SATA £jJ| ^y* ^jć>\j2) S )l\ jS NJ c A^2J>c^Jl <,_^^l^>Jl ^> 

p ^ p 

j^j t“scuzzy jl <_£jlSC*” JaiJu" ^Jlj tSCSI £jJl ^ U>JI ^jl>«s~j (o!_/j~-A') oU 

P 

.CJUJl l^p^j 1 $j s .US' ik&U ^IjVl «Jl&j t(Small Computer System Interface) 



1 J 2 U 0 


] 


.<iL*p aJLJ? c4^»a^cu*>lj jJ 4*L^jl j< a^-1 

HDDscan, DeskCheckup, DLGDiag, Macrorit :ajU^ ?y>\j Jp ik.1 
jLKU lu^l (SAS) JL-j ^Jlj t (SCSI) (JjlSL-) ^J! Lty^ l^” lpAX)wV^*ti! ^ ^£»*»**3!) 

P £ £ £ £ 

.jj &j JipI L^uj c^ujLJI SCSI ^1^1 ^ Jujai! *blj ap^ ol: c(Serial Attached SCSI) 




SAS aJ^ (j^lj^l 8 AjjJj 

















2 J?Užo 


] 


. bgJljjj y a^uLS" ^)l c a^L/JI <u^lyil ^Jl c(/j^) 

:^y*ill JjJj>JI SCSIj SATA aJ-^I ( j &\Ojli 


3 J*UJ 


] 


SCSI 

SATA 

1 



Ajb^Jlj S^l^l AP^» 



obbJl ^b-d^ 



^Juo-^Jl oIpLo 



ApbJl AiiSbJl 


p + 

I !.»L&^ cAd, i 1 t ^y?\Jš>^l\ ^1p 3.^^-^oJl <ij b bdl ^ap 0 bo.i ^wL>sju^o^ c(RAID) AjJjžj LoU 

^ 4U^wJlj u^'[/ ili apj-*^»” l5 ^jj c(Redundant Array of Independent Disks) obJISbU jU^-l 

J^jj^ ^pj ajIJj L y?/ 4j| ^1 c“Physical Disk 59 JJLu*~<JI l-J-v^JI ^j^aJI ^»^uj c d?*j 

f t *>> £ 

44 ^iii2JL<J! ^" A-Jp (J-^2J \jo-\j JiSs-dJ aJL^J! i jp\£^\ £jA APA t jl2xJl Owb& J*)b>- t 0j-OO 

Adbj^l fji^\j ^lj A^lJa-Jl ajL^»>JI (^^>- (RAID) oLxij ajLL^* ^Jjjl libj&j t^Logical Disk 59 jl 

p p jj 

( j^>\j^ % )1\ o'i! c obbJl ^L-s^ Jp ^ j^-Ij c-Av^ ji <^jLb oli ca^iaJ! oJj& J*>b>- cS/yuJI 

J»*jj . c*ij cp/I ^jdbJl J^^LJ l-^>-IjJI ^4 ^^S\Jj c 3wX^lj SJlp-jŽ' JuojJb ^j-ŽJ aJjUI 4J^J| 

^1p Ajj>s-<JI CjUjJjc<JI J*)b>- ^y* JjJj>JI ( j^>j^i\ JLp CjUjJjc<JI ^Ijad! £j>-yu*u twbJj>- ^>-b cjbldl JjwLJ 

.RAID5 A^južj ^ US”” (XOR) aJ^p ^Ip wU^*j a^» vJj ob^jj[^>- ^ dJJij <. L y?\J>')1\ ^5b 

^RAID 4-JuAj J^ojc ^lS - " SlU- 

<J*)b>- 3$.lj-đJl ^jSsJ J cA-wwo2j c*<ijJl Cx ^~/ Jp A^jl^oJl (RAID1) 4 JL>- ^Ijadl ^j-3j 

p P 

A^jl^Jl L-^-^o A^-Lv^Jl ( jć>\Js> % )1\ ^ A^-IjuJI aJSsJI A^L^JI cP4J ^*JL) A-s^aJl 04 .b>iis 

ajLqj>JJ (binary) A^Jlb i««J bugi c^IpIj (RAID 5) Jl^ LixJI oLj^JI ^ Ul Lg-wwoij 

ajjj^lj 4 _^JUI obLj jL*»j i ( j^\js> % )l\ Jj>-^ c-i-b lili I^LgJ (,\^jj>xj ^Ij^JI obLJl ^ (Parity) 

p 

U^jj L 5 ^ p c(Parity) ajUj>JI a^J j ^I^Ml ^b l5 !p s^/j^JI obbJI 

. XOR A^i^Jl aAojJI ^|jj>t^b dJ-Si cwbw\^JI 




















. (Disk 2) ^ (Disk 1) kA k^Jl jkt** jp ^1«Aasx**>1j (RAID 1) ^J^-p ^)*)]\ 

S 6 S S S 

. 4a 1 jA«Juk ^%J0 k a» AA-k^oJI >_ <š ■ ^' Oi ^1 c£^ (J/ 4 ć)i Cj^~ L5^ C^^-v^AjI ^lp l '“kb\j k ~ “ J ' ć)i 


Block 1 
Block 3 


PD 5+6 




Block 8 
HDD 2 



Disk 1 


Disk 2 


L^w»j>- ^ ys>\j$ s )!\ ^1p 4jL>j»Ji ^jjjjj (RAID5) 


(RAID1) 


kLki l 

o*A^wL<Jl 

C 

B 

A 

0 

0 

0 

1 

0 

1 

1 

1 

0 

0 

1 

1 


\ ■ / 

j^2j B j A qi< s\ XOR aJ^p o| 

p 

lj^>- Aj>t-wJU c^^jUu^ blS”" lili tl^i*>li^“l 

.(1) 4^^ A^kJU ^lj C (0) 


4,g)guM (XOR) aJL*J aJLa^J! JjJ 


RAID 5 + SPARE 



A 

DISK 3 


A 

DISK 4 


1 1^ 


^-*+ć?y 


RAID JUjcu^V Za Ip apIjŠ 


^j^? 1^S'Vl £j >-jj ^wlp ^Jl ^ljk>o C (RAID 1) Ajj^žJl . 1 

. ^jj^\ Jj>Jl jj& 2 ^JjJI O^Svj ^iUbj (.aJ-v^I 
^ JžVl LS ip Oa-I j lj>\^‘\ s—U> ^1-b^u4 v_^o .2 

3^«jj c(Spare) ^J^\ 12a JZ~^j (RAID IjJs lj\ 

J*>k- cJ-k Ji c+’.ž k' J^ 4 
3 ,/a gjj c (RAID 5) j (RAID 4) okubJl 4 jLš^j .3 

p *. p 

.^1 l«ibl ^ uvj b^*1 1 ^ 1 V */• 1 

3 JA (RAID 5) J u\ijj .JI ^1 p\ jh\ a^Jl .4 

• u^' jijAj 


A2?k^-^h L yp\y> y i\ ^ 

<uk*p sja-I^ (parity) Zo~3 i^kvAA-l 

kUp 3 ^ ^k^-JJ (parity) ^ uaL^a-I ^ o~~ t 4 y> (RAID 6) ^ ^1^ JbJI . 5 
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Nr 





















































RAID 1+0 

RAID 0 


RAID 1 


RAID 1 




C_J^ 





^ A1 ^ 


^ Al^ 


^ A2 ^ 


^ A2 ^ 

S. A3 ^ 


^ A3^ 


^ A4 ^ 


^ A4^ 

^ A5 ^ 

^ A5^ 

^ A6^ 

^ A6 ^ 

^ A7 ^ 

^ A7^ 

^ A8 ^ 

^ A8 ^ 









Disk 0 Disk 1 Disk 2 Disk 3 

(RAID 10) a^jJj Ij+® 


(RAID 3) j (RAID 2) oLiJl lu .6 

< Lw 

(RAID 50) j\ (RAID 10) Ji* oUiJl . 7 

dlb ^ ^y}\ Oi (RAID 60) j\ 

(RAID50) a^jjsj ć)I C ^ y-*J ^j 1 

cJl^ISs^a JlSCćuj Ijc« RAID5 

£ £ 

. aJLs^JI 

W l5 1^j RAID 10 ^ ^ JSaJ! 

RAID 1+0 


JI) (RAID 60) aASl> SJl^“ 

/ - 

: RAID 5 j RAID 1 ^uAj ^jliLjJ ^7^/1 JjA>Jl 4 J^Uio 


] 



?4jw\J RAID ^IjaJ ^9 AjiJUl 4-oJaJ^I (JwLj OJj>o I3U 




^Ss^j 






























ls* ls^' ćr* j -ež 3^ (cores) ijiNl jjlpj t (CPUs) oUJUtJI .>jp :l£)tf 
<_£ y^3 Ai ^j]lx!Lj cA j1 oIjAup ( JS"" j_jšj cšAjAp oL>Jbt* j^Aj (ol^š^Jl) (_/?*:* 4 ^^as-s-AJl 

t. t> P 

j! <_^^I^>JI 8 UL- ^ ^ c(100’s cores) aj^^I oL<JI ^1p (o!j***JI) ^j^*j 

.^1>JI oi^il ^ (10 cores) V tiJj^-Jl 

\' / 

<>**4^ ^ a ]l wLu 2 jlx] A^ojjiSsJI 3wb-j (CPU) ^cJL** <^1 J^b (ćore) sl^2l jtj ^ji^ 

p ^ p p p 

j! Oj-v^-Sl Jj2Jw 4 Jul« C_J^V4»UJlj ^j^?lj>- wlij^ (^1 jl C<wJ-*^2-Sl ^j^jJli! cSjS3JiJl £cJl>C<Jl Juv^J ^Jl 


^1 



^l^JI Jl>- 


5 J*UJ 


] 


“Intel Processor Identification Utility” 

^y j*3 c Intel aS"" j-i y> ^y> 

£ 

. (^ JI) jl c^^LJI 

j^\ U-fc wL-čjj jjU^J! JlSCžJI 

. ^JLp 31 

£ 

^4 ^cJL^Jl C)\ J^Ls^oJl (_£ J) 

p 

j! ajjJj ^j^obJ! (i5) A ti iAxJI 


.(cj) 64 ^pjj SjjJ^ (Architecture) ajjU^* 



p 

L^LJI (motherboard) S>-jUI ^ jjU^JI Ji2dJI 
c4^jsj c-i^JI ^ oLJL^ 4 ajISCI ^!L>j cb 

3^53 JJI 4iL?^[ ^S"LI £cJl**4 JlS”" <, jU- ^llj 

.ojL L^l ob Ju*sj c(Memory) 


Server Motherboard 


32 3^53 i Axj^i OlS^ lili cSjS^IdJI UL^> 32 L (^^v*) ^w\J 

^ (j^^^Jl) 13-^ 4^4lw\^>ti^l o /IJUI ^v^l Li c(d^jlj L-^) 




















o QwikMark 0.4 
System Information 


□ 


X 


CPU Details: 


lntel{R] Core{TM) i&6200U CPU @ 2 30GHz 
Intel64 Family 6 Model 73 Stepping 3 , Genuine Intel 


CPU Family 
Instmctions 
CPU Speed 


6/6 


Model: | E/4E Stepping: | 3 


MMX, SSE. SSE2, SSE3 SSSE3. SSSE4.1. SSSE4.2 
2.40 GHz Vendor: | Trrtej Cores: | 4 


Memory (RAM): 3 39 GB 

Video Memory: 123 MB 

OS Veraion: "'Unkno^'n' 1 vereion 6.2.9200 


Performance Benchmarks 


CPU Speed: 

Run 


|CPU FLOPS: | 53 Gigaflops 

| Run 

1 

Mem Bandvvidth: 

Run 


^■‘. /9 ‘* r A^J0jw\jsJ| ^nbjsJ 

QwikMark ^b^ 


ijjj Si! JJLgJt IJU (Server) 

p <UjL^J l <Lj 

oLU-dl sJs- tAjlj Jf ^ U J_yšjj 

FLOPS J*>U- # ilap\l JU 

«Jl&j c(Floating Point Operations Per Second) J\ 

(■ t (■ 

c aJIp £b oli JjSj 

4-jL- Oj w\J L^_x>cJ L**« 0 li 1x1 L j c 3^! wii! 3 

FLOPS 4-o«J ^LjLj wb>-l jjLeJl . iJlp 

. Gi^aflops 58 SjiAiLll cL 



(J) SjJla] 1 ^-LiJ QwikMark ^b^ 




6 J*ldo 


] 


iijl^>J SjJLaJl ^Li J*4 js (QwikMark 0.4) 

. dJjjJ (jb J!) jl 

FLOPS 4^-3 3$.! 

C ^v^>s-XJl 5 ^X>- Ju*2jj 

. (Cores) a **1 aj^j^\ 2 >i 


.(cores) J&JI ^jip ^ji>- .1 

1wC& l^ti lx*$J I ^lAp 1 ^tXAX**U .2 










































































«c^jIjL^p 1024» lP L-iVT ^i>-j c->1ju ^jl *Ai Sj522J! 

P P 

coLo^JI 3 ~L*j ^LJlU t>L>-l 3j5^ljJI 4-s^SsJl c(l TB) jl «cujIj Ij-J 1» 

• i^ti I ^! w\J I A^Npp*»>\J I ^»*P i cl>^ ^ 1 


ik 


coUJUJl ^ap Jj^ aplj ” Dell PowerEdge 2950 ” (Jj~~J\) oW>lj^ ^p e^>ol 

p p 

. Flops kl-JŠ ^J1 Ail-d’Nlj ^jSCkJ AjjjNl iJp J ^v^iNl Jj*sJtj 


k»ap dJJaS'j t (Multi-Tasking) <_£l SJuap oU^j j»LiU šjjuJt ajjJj iJ ^^j> J^apj ^Ui; :L**»Ui- 

p P p P J! 

^ ^ .(Multi Users) <_£l t^b^dNl ^ la^- .sap 

Windows Server . 1 
.(^U^ ^jzL*) Linux Server .2 


Linux 





: Ji* caJj>-Iw\JI L^jljjS^ ciJJij oIj oli SJj.ap cj!jIwL^?I JuJLdJ ^1 )šj J^S" 

p 

.(Programs and Tools) oljaNlj oL^^Jl . 1 
.(^Jl) l# ^yu ol jA\ ejjlbjJl ji jlj^l <_sl (roles) UsJ t (Services) l^ai: ^1 oUa^Jl .2 

p p 

.iJjddl <_ŠLJ'Vi <LjJij j šjS”lJJI ^y> a-AjA jjiNl oll* 4i>a>sJt oLipdl £-» ^1 p LgJjJjš .3 

iaJN' oljla^>Nl (Windows Server) ^Ušj ^ a^jj 

£ £ £ 

J*>U- ^ 4 *>. J^Udl Jaii i~»L-Nl objSkJl ^Jp £j_yNl Ja^jl : Windows Server Ćore ■ 

.(Windows Explorer) J\ (Desktop) Ja> cal^-lj l J& tjy>H Nj cAjjdCJI y>ljNl 

~>lj ^ Sj^ai' oldNaJl U Jp L$y^ij t(_saUJl jIjl^NI :Windows Server Standard ■ 

. ol*aj>-j 

4 ^- 1 ^ U ( JLp <-(J olT j-žJI j oL-J^JL o ^UJi jIjl^NI :Windows Server Enterprise ■ 

j c aJ j^aJI cJLJMl Jd>t^w4>! Jl^ c I j»>- aJUJI oLxiJI j^pJj oUwi>-j ^ ^jS CS! olS" 

• 1 -^^ l^cJ L^o*J I ^ p^-P ^ i toA.^upp^ !j c i i cl<^ 

ć £ p p 

ažSCjJI olS'jjJJ jAj cUsjI (J^pNIj ^^IpNI :Windows Server Data Center ■ 

. tgj OUjLc« /I J» ^- 1^*0 
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V 




LgdoJ C SwL)wlP ^ £4 Ju^/Sd) l)I ^jšLoJ cuj>- i^UII JU1 g JU^I :Lod 

jl c4-jbi! ^3 ^ du h^P ) 10 ^JjL4 4-Jlp <«—^Ip|^-P w\j 4-^b-j c4^v*>b*dJl *,ig 

Jili^ 4 J (j$j*** J!) 0 ! w\j>o U c(olj^j-wwJI) ^ibj 4SbdJI ^ 1^)^ij ^JUljj c(Fiber Cables) c-iLJ'Vl 

oLižj j^pjJ AJjjiSCJ! olilJ^j AiL^I bb^l j c a^U*j l5*>bb <J*>b“ ^4 4SbdJ! a^jj! 

£4 J^Udl j^a 4dbbj Js^l J^a Lb*- 4-Jlp oIp^» (^jj^Jl) ^Pw\j l)I ^)g;^Jl ^yaJ C^Jj^l cJUMl 4^1^ 

e- 

. 4^vj2J <d^$jJ 1 ^3 cl^ 4 wL>tJL^ww<iJ Ij 4^>Jaj ^ I ^*^4 



(y^Jl) AjJjcJ ASlJfiJ! 


jj tv 

4Jj clJj>- JiL** ^\}oj l)I :Cbj-g^sJl SiljaJl * 1 *jLv*> 

1wL^Jj c L^-o^Pw\j 0^ (_5^^ ^J 9 ^ ^ ^ w\_P d^x>- ^^4 šd^b i^N^a I 

* * 

jLJl ^3jj Jj>“l ^4 £jlj^_Ssj| 43 LI 2 JI ^4 5A-^OsSo 0 w\jjjj U>o 

p 

Ailis jj_^» ( j^* ji^"l aJj>u dJJjJ caJUjJI «j-»ali ^j*>\j| 

Lp^«^ ci^. JI blU laoJip Jij c(Power Supply) 
JU- J J^*JI «.jJ jl c (Online) uHy Jji U« J-UU laolaplj 

d^“ ^3 0<^| ( 4 *-^VwJ ^J| 43 IJ 2 J! ^^Lyd/4 w\->-| ^3 ^JJ^P td^Jw\j>- 

^ _yM jjb^J! JS^JI .(standby) jlj^Ml 

. (j2> 43 ll? 



^a |wX>- 4&j)jjA 4jjI j>- 43U? d^*dJ * Jjjd\ ! iji^lj 

CdjS^ljJl ^23j djlj>JU-<Jlj 4J-v^Jl Jd4 4Jb^|jJ! Aj4^ ^ 

. ^ p £ 

l)j^ S-^ 6 ^ ^J^JlSl dwLft l) j j 

^4 4Ji^!jJI Sj!^>J! cud^o l/* L^i-^ 


U* J! c^' ^ J^J ‘C^ 1 JI 

^ ^ p 

J^b IbwVp Jj>j Ul^J cL^j^- ^ 2-žJI 

(3jš j d^l>Jl*-<J! cii^3»j 4 jL^2J! 


4^>tj! ^3 4X;d<j! j^Lv^oJ 4 ajIj ^jlj^a bb” OjS”"!jJl 

*j\y>- ^J> u^Sy> U LJIpj olUJI 

5^^! 4djb3lj c(Cabinet) 4^b3l jl “(ol^^^JI)” 45 !^ l5 1^j 

^JddwwOJ C^jlj^J w\j^J j»ljiJ ^1 p Jj 2 ^)l L^plijjl J-VS2J Ji 

Ijjbc-oJl ^3 j^ jgj bb" CdJuJlP (^dJi^3) < ^bjd*)I 

















j^xi\ A^JšjI bulSGb ^ibdl oli c_^**»l>Jl Sj^j>-I ^!l bi^*J cl)I J»*j 

e- 

' L5^ Aj*>b) ^51 b^|jj>dd*l 

1 ^ 1 ^ J -đj ^ )i? ..m! II J»Uldj ^ J^td-vU 1 ^ 1 ^ ^ t. jž\ 1 l yA 1 ^ *» b*Vwb ,-^->v^' ! I JL ^ 1 ^ ^ ■■ 1 1 C»wM^ i ^^cj 1 • l 

4^s^!j^ 4 djljJi oli AJob^j 5^jwb^ S^S3ij Jaii Jj>-!j giU. ^1 ^l£>J bgjb o Jj& jbuJj <,Jj>-!j 

£ ^ 

. A*dSG jl aJ dd ir £.!^***> a a ■‘^ ■»m j! !^p bj^»o b^® w\^cJdi<o 1 ^b-biS"”" 

:“Jl*jJI ob^” U^ 2 j! ^L-Jj (WorkStation) 3^4 .2 

JlpI Auj-^U- d^lj Ju2j o<-L& jbc^jo 

a*^I b^j^j Ji jjb ^g *****)I (3j bđJ I ^ ^ y, / ^“* r -^3 1 

^jIS 2JI ^ ^^bpJ! oJufe *jb*s~j cV- (Graphics) 

^JJaS'j c r ^L*J s yi ^<»^<»^2^ Jui 

^S2l ^o»» */2 * *j C ^ Ij^oJ !j w\J Ij (_£j b<»^oJ I ^*»o»*,igs) I 

^ Ajjjj-si2Jlj cSJJL*^JI A^^b^)! obb^o>J! ^ !jj>- aJI>J! b^JjJi ^1 p c_^^!^>J! dwb^ wLd*jj : (oljij-j^J!) .3 

(d3jij^*J!) jbuJj cobbj! JipIjSj c(c-Jj^j'^l) ^j5-y2j oL«A> ^jJJid cApb-v^Jlj <d^l>o'liI 

djl^sJl^-oJ! I<a>- i oLoiT ^juAlxxl! ^J^Lwwj b^jb (Workstations) d^b^L* 

JjwLo)l» Adij aa>^^J aJ! dwb^j c(j^j : ^JI) aJl^IjJ! ^2-žJI iJljl j! Aibs^! d^LdiJ ciJJJ5^j cajjJ^Ij 



AdldJl »dL«^-c*ijlS (A?- (Jlp j C5^ * 


^ i 

. Vj~-j oljOi (JI V U lp (jij-J!) oU ilj-iSj c(Hot Swap) j 1 


I «^UI 


I(^)^ll (J^-L?xU lx^j ■'•• II i*(^ll*Jl ^l^^/l 0^13 l^^*tjI (^-j jt-^l (3^^ l"^* 4 ^Xw-«l 


7 J^dJ 


] 


0*^«di) 

(Server) 

JttjJl A ■*•■* 

(Workstation) 

(Laptop, PC) 

AJj ba^J 1 Aj>-j 




^LJI ^JlJ wdxj 1 A^is^ 




aJL^\jJI đ!i ^w\p 




(Graphics) ol»j*-JI 




iiiS^JI 




• ^ «-X^tJd<ww^b 1 ^wVp 




Jujdbl 




. 1 (J bv2J ^ 1 AP 





















*JI) ^JUJI cj\A}au 


^Ss* *j (. o^S^ltaiJ! (, cijl^tiL*^<»J! ^iAp- ^)Ip $Sj+-* l>- giAp 

^ «■ * 

^y^ JjI^) ^ A^južJj (JL^j^I ap^* ciJJjS^j caJL^JI ^1p obUI ajU*^- caJ-v^JI ^y>\^l\ 

\ ^1j L« ^1p ^.Ijj <jbA>1 )q?a li OwX^ Jji^j ^1 

•0^')v I w\^xJLwwv^J 1 ^w\«P 

. A^s^dlJ I ^»*P 1 C_P L) l^wJ I 

. AjliSl ^ 4-jL^>cJI oLL^JI ^ap <jl c a^osj cp-^il 1^wLj2J£j (^Sj^^J!) LsoApj ^jj ® 


2008j^j-^ ^ \}h * > (j3j-j^Jl) 


<j^b>- ^^LJb- J**AJ ^UiJ ^jj Jl~~>- i<L r *z^id\ u_~~^i_pJi ^ 1*5" J**-šJ (“UšJ ^Jl (y_ /i ~Jl) jbg^- 

oTlsJl >_^j s.jJ 1 JJ tlr S3j t 4^±J (Windows Server 2008 Standard) jlJLp)fl b jS~\ Laj c(o4š v „-JI)._j 

» « 
t4 ^lJiJt olJl^2Aa ,, ^>-^3 Js>jj-i)l jt oLila^Jt aAAj t^ab^Jl ^JJi o-~id i*J*}ljt Js>jj-i)l jŠjj bjjJ ć)b 

.“System Requirements” jl 


.(Windows Server 2008 Standard) J-i-šJl ^Ušj oUJa^ (cJ/iVl) ^ 


m 


& * ? 

A^J Ijj^&j I A ^,1 11 j* ^ ^^j2j C L*2j Lo-* wLoJ! (RAID) t , *A^~ I j^Ptab (^£!) o^S”* I ^ I 

» s i- i- * t. 

0S"Ul <w^>o c j$yL<A\ j! (^$^w*JJ) (^w^>Ua» JuJLiudl 0b w\5^Ul -L*j j cJuJLjuJ! ^l)šJ Jla»^>o A t Jj)^» 

.^JuJLd^l ^JJ! (DVD) ^^wL<JI (boot) ( JuJLiuxl! $.w\j aJ^p oIj 


j Flash 3^13 j! (Windows Server 2008) ^Uaj ^Lp c^j^j ^>- 

p p 

.^~a>s_<Jl šj^-?-l A?-l ‘AAoj t ^Uii ISO 


8 J?Ldo 


dJ 


(x) The user's passvvord must be changed before logging on the first time. 


OK Cancel 


t*. Windows Server 2008 

Standard 



:iJ*Vl tc..j.*"ll < vL««p A*j 


. (Password) ^ US’ j . 1 












. I ^ 1 I ^ Usj !j .i C— I ^z \s I I . 2 



SJjAp c—^ ^jiL> l)I (j$ j2~< JJ) ^>Ss^j ća> c(^^wJJ) ^j^-v^j^JI Jl^^JuJI ^Ijij L^» JJL ^dl CjUJj>JI 4jjL*^» 

£>jjj *UJj>- .S^-j . 4^wwuij 4 jL1?j (J/ 4 cjNt J£aJI j ^JaiJ t(roles) ji 

.U^pj <. (File Server) oULJl aS'jU^ dJJiS'j t(DHCP Server) L‘UL" aSLcJI ^jLp 


.3 



































. d-*AS^jLiu^ ^Jjl* c a^LJI JI) ^x]l (roles) cjaL^a^aJI ^y^xj j\^>-\ .4 



Aa^I^cJI ^jlj^Jl aJIj! j \ A^La^I a ^ildljj cA**w*»^oJl jl AS"*jAuJI (^2^-wwJl) .5 

CA~Ab ^jiL (J (3*^“ l/ 4 ^ ^ A*Aj>J| čjjt ^SCoJlSj . oLy j ^\j c ( j^w\j>t^w<J! Ja* aS"^- jJlj 

a>-I^JI (roles) jlj^l iJlS J*>U- ^ s^L« U! dJJ^j t(Domain Service) ^L*j (role) jl £«a>- 
. ^SCJI ^ (Start) jjJL ^UJI y»ljNl J> (dcpromo) y>^l ajI^T J^U- ^ j! c (^i^^JL3) 


Programs 
3 dqpromo 



Administrator 


Documents 
Computer 
Netvvork 
Control Panel 


Administrative Tools ► 


Help and Support 


£ja U ((js<*ji) C.~>~sd <uj^Ul ol^ia^J' : Jliu 
(TechnoStream) ^b 

.(•^jjJI) c~~j s-JlJ dcpromo y*Nl ibS' . 1 


/ Search Everywhere 
f) Search the Internet 


|dcpromo| 


li*E 


@ o I a I > I 
























Active Dinectorv Domain Services binaries are 
being installed. Please vvait. The Active Dinector/ 
Domain Services Installation Wizand will open 
automatically once the binaries have been 
installed. 



aJU-aJ! AjJJu .2 

(Active Directory Domain Services) 

(AD DS) LJ 



. aJUjiJI aJ^L>sJ1 c —^ o jili 


.3 


pi Active Directory Domain Services Installation Wizard 


Operating System Compatibrlity 

Impnoved security settings in Windows Server 2008 affed older versions of 
Windows 


I Windows Server 2008 domain controllers have a new more secure default forthe 
security setting named "Allovv cryptography algorithms compatible with Windows NT 
4.0." This setting prevents Microsoft Windows and non-Microsoft SMB "clients"from 
using vveaker NT 4.0 style cryptography algorithms when establishing security channel 
sessions against Windows Server 2008 domain controllers. As a result of this new 
default. operations or applications that require a security channel setviced by 
Windows Server 2008 domain controllers might fail. 

Platforms impacted by this change indude Windows NT 4.0, as well as non-Microsoft 
SMB "dients" and network-attached storage (NAS) devices that do not support 
stronger cryptography algorithms. Some operations on dients running versions of 
Windows eariierthan Vista with Service Pack 1 are also impaded, including domain 
join operations performed bythe Adive Diredory Migration Tool or Windows 
Deployment Services. 

Formore information about this setting, see Knovvledge Base artide 942564 
(http ://go microsoft com/fwiink/?Link Id=104751). 



£ 

4jLoJ>- JLfTUlj C 

! 4^2j! ^ I lj J ^ Ij 1^21 


< 108 





















(* Create a new domain in a new forest 


More about Dossible deplovnient configurationa 


c3y2j Ij&j t^^ajoJI) otalopl .5 

jl (Domain) “ajIp” (Forest) 

01 (Forest) Ol c“<il)aJr 

& C-Oljl jl$ c(^^w4J^) j£\ ("£yS>sJ 

{■ 

S«-\pOx* 3^j>-^oJl L^_p^1 

(^^J^) Aaj-0« JiSsJ 0^S\^ cU^*j l g Q2 *j 

apajIaJI jl Forest 0^Soj c aj 

IjOjlj^J LgJLJ OlS^lx]lj OliUžjJl 0 jjk 
. (^w*J.i) JiSCj 3^ 


«0jJj>- (^j^j-^) ^Lool (^l» jL>J! ^^>-1 *6 

.^L^J! ^ ^jJ! cOjJj>- Forest ^ 



Verifying NetBIOS name... 


ajLxS^ ^jL c^-j^joJ!) ^*>1 JjJj>o .7 
^ ^Jaj LS" (.Local) ašU?I ^ (^jjJ!) 

p aJ^oJJ 5j^L>c-oJ! 

(^jjJl) Ol c£y . AjAp (^jjJl) c^i> 
/‘TechnoStream” y> 

o Jj Jj>cJ ^JlSI (^^ajw\Jl) ^*»1 ^4 JjJL>cdl .8 



























1 jjfcj t^4jl*jl j( (3ljaJJ jJl <_£JI” jLi>-l . 9 
.(Windows Server 2008) jb>^j idaJ ^ bop iJSl jjJall 


Forest functional level: 


Windows Server 200S 

3 

Windows 200D 


Windows Server 2GD3 


Windows Server 20*DS I 



0< Actrve Directory Domain Services Installation Wizard 


x] 

Additional Domain Controller Options 


1 

Select additional options for this domain controller. 




Fž DNS server 

W Global catalog 

f“ Read-only domain controller (RODC) 

Additional information: 

The first domain controller in a forest must be a global catalog server and 
cannot be an RODC. 

We recommend that you install the DNS Server Service on the first domain 
controller. 


lift . 10 

UsjI (Domain Controller) j\ 

^1 i— $j*z}\ (j »(_$I t(DNS) 

čt* <_r3j (*—' ty 



aSs^ciJ! Oi. 11 
jl (y 

(static) lati bljjp (DC) 

vM . 


SS 




■KBhHIIIHHhhI 


J£l 



A delegation fbr this DNS server cannot be created because the 
authoritative parent zone cannot be fiound or it does not run 
Windows DNS server, If you are integrating with an existing DNS 
inftastructure r you should manually create a delegation to this 
DNS server in the parent zone to ensure reliable name resolution 
ftom outside the domain TechnoStream.Local. OthenA'ise r no 
action is reguired, 


Do you want to continue? 




(.(DNS) s-Lij! ^ .12 


(Yes) 


Yes 


No 











































qI Acttve Directory Domain Services Installation VVizard 


xj 


Location for Database. Log Rles. and SYSVOL 

Specify the folders that will corrtain the Active Directory domain controller 
database. logfiles. and SYSVOL. 



Forbetter performance and necoverability, store the database and log files on separate 
volumes. 


Database folder: 



Brovvse... 

Log files folder: 

|C:\Windows\NTDS 

Brovvse... 

SYSVDL folder: 

|C:\Windows\SYSVOL 

Brovvse... | 


More about placing Active Director/ Domain Services files 


< Back | Next > | Cancel | 





ol&LJI L& i£J* • 13 

oIjLj oJipU (^\ 

JjaUJI” 

Li" t“NTDS” ^ obUI ol* 

j>x}\ ^jP c^Lj-L* 4 ^1 p 

(SYSVOL) LI ^ ^iSI 

4Pj_^_$ 

l_^JwiLL 0$y>- j*oJl 

. l^2AJ lJ jai I 


4jL^>- cy* 4-<LS" j'cs^ej . 14 

JJ -1 2 At O^SsJ J 

IJj! L5 k^j c (o**J^) j^p 

l^JLj L^jl l " (, I 

olwb>-l iJJiij c_ijj>o 

> J^oJl ^ j>-l CjI j t j£*J 


0I Oj j< \/2 11.15 

a^jLJI oblAp^l 

oJUii l5 1p wUP 

. ^LLp Ijlj oblJiP^I 


b^>c_L 

£.wLJ! Jui L&jbioM 












































Acth/e Directorv Domain Services Instalbtion Wizard 


The vvizand is configuring Active Dinectory Domain Services. This process cantake 
fnom a few minutes to several hours, depending on your environment and the options 
thatyou selected. 



f ? 

^ U ^ pL Jii IJufej (Export settings) 

. jjJI) otalJ^pV b^ r \y> j! ajL^? 

£.L£u! a^Lo^p đjj) 11 .17 


Checking if Group Policy Management Console needs to be installed... 


Cancel 

F Reboot on completion 


0 j* 




j 


•« ^ 


” ftl^ssVi -bu J-»AsJl S^UI” 

. (Reboot on completion) J,\ 



jjJujj (TechnoStream) (^ji) ^.18 

CflkJl oMl j ^ w4j t 2008 j 

aJIj! jl Ji. l-b- aJIp ^Jj c (Administrator) 

liS""JiUaJ ž-b-b>- CjI*jUs 


| Switch User j 

»i WindowsServer 2008 


ajIxS”" AJL^i? I&^pj <.aj^^ oIjLj 

Ol A^jlj C J^>-w\Jl Ju>-I 



j-cJl A-XK-IS^ l)1 ^ C j^P ^ t jjlsj 'V 

P P £ £ 

SwL*JI j 3j^j>- s yij 3 w\jw\j>- oL«A>j oLjISC*! ajjJ ^-^ p ^ <aS ol . 19 

. (Administrative Tools) j! (ijtal iJUJI .^ij (^jJiU) 4 *jU! 































t. (Active Directory Users and Computers) jU>-1 J*>U- ^ dJJ-i <. j-UJ) 4il>t. 20 

jl (Active Directory) žU-^Jl obLJl sopIS ^bLj b* 

. 4S"jJuil ^JSCdu ®js* 5 ^ CjbLj bgj'i! t(AJbtiJI AjiiUJl) l(AD) jLv 2 iš-l 


1 F Active Directory Users and Computers 



JSl*j| 

Rle Action View Help 

->41 ?iIbI □ IB s B I □ al *. % ii 1 ? a % 

3 Active Directory Users and Comput 

Name 

1 Type 

I Description 


l 3) SavedQueries 

J) Administrator 

User 

Built-in account fbr admini... 

1 

B TechnoStream.local 

^Allowed RODC Passvvord Replic.. 

. Security Group. 

.. Members in this group can... 


El 3 Builtin 

fl*,Cert Publishers 

Security Group. 

Members of this group are... 


B ,3 Computers 

iJ^Denied RODC Password Replic... 

Security Group. 

Members in this group can... 


El iflil Domain Controllers 

ij*, DnsAdmins 

Security Group . 

.. DNS Administrators Group 


El ImI ForeignSecurityPrindpals 

DnsUpdateProxy 

Security Group. 

.. DNS dients who are permi... 


® USCrS 

Domain Admins 

Security Group. 

.. Designated administrators... 



£* Domain Computers 

Security Group . 

Ali vvorkstations and serve... 



U*j Domain Controllers 

Security Group . 

Ali domain controllers in th... 



Domain Guests 

Security Group . 

Ali domain guests 



^Domain Users 

Security Group. 

Ali domain users 



Enterprise Admins 

Security Group . 

.. Designated administrators... 



^Enterprise Read-only Domain C.. 

. Security Group. 

.. Members of this group are... 



5*, Group Policy Creator Owners 

Security Group . 

.. Members in this group can... 



*♦ Guest 

User 

Built-in account fbr guest... 



fl®*RAS and IAS Servers 

Security Group . 

.. Servers in this group can ... 



ii*,Read-only Domain Controllers 

Security Group . 

Members of this group are... 



d^Schema Admins 

Security Group. 

.. Designated administrators... 


JLl_1 H 




_ I 




New Objed - User 


i 


Create in: Techno Stream local/Users 


First name: |Mohammad 

Last name: | Salah 

Full name: |Mohammad Salah 

User logon name: 


| @Techno Stream Jocal 


User logon name (pre-Windows 2000): 


TECHNOSTREAM\ 


















































.A^UJI Sj^j>- s )I\ a^oJU qa w\5^U!j cQ^*ja) 1) ^il 3 j^j>-I jUol.23 

. 1jL uv^»- ^]| (J^j>-w\JI w\^j b6$ ćjz* I ^Jl^p • 24 

. l^SjLiu^j a-s^U- oli_U |*-i>. 25 

. ^jL>- w\^>x^w*^<>J 1 cIjIjLj j! a5"j-wuJI ^j!^. 26 

. 4»^1j>JI ^jlj^Jlj Ni Jl^Ucj ^ . 27 

i? ^ > 

^iUbj c liL*^ L&Jj Jj>o oL^^jj Jj& Jl*^*1S Ajj»! AaJ^j^ l)I L»~* ^e2UX~wJ 

. ^]lxj! I^jI^I ^1p 2?lji^*tjl^ ^«JI Ju<^ ajU»^>- 3^1 6wL^3 



: L»^$ A^tjp^-v^JI ajU-^I j^j <J^>- Sjj!^ : i_UJ' 

4^2 >u|J 1 i. _ — 1^>gjl A«3_\_>cXtav»^J 1 ivJ l^ej l_K*oJ i ^SS' U 2 


5 .. 


4 . 


G 


2 ., 


1 .1 


^“Simulation Software” alGU^J! ^\j> ^»l-b^ud JU^ L* 2 

. A>e_*^JI . ^ . apLu^JI . ^ ,4jL^*j^/I . s_ j . ojbkJl (JU>ol .1 

A*JA**j2j ^™PwO Aa^b^-^Jl ^ilA 1 Sjlp A^la^tA^* 1 ! ^ . ‘ •■ J bI — V/a I ; £ 1 3 

*l4jjj'j\ ^ ^\ .iJjtSlj 


. Data Center . i 


5 .. 


.Enterprise . 


G 


.Standard 


Ćore. . I 


?RAID1 GJL> ^jš I^»l-^^<1 ^SGj ^I ( j^>l^žNl ^ap ^.s^l -b-Jl U 4 


3 . 


G 


2 ., 


1 .1 


?4i;Jj>JI Jt) ^š A-J^t ^ 5 

(PATA ) ^yl -a (SAS) ^\)\- ^ (SATA) ^1 - ^ (SCSI) ^\}\ - i 

* C-J —^.»igA-oJ 1 % : {|3 

FLOPS -i (^jjJl) -r- (RAID) Ga«; - ^ (Server) (^~JI) -' 

.(Logical Disk) (Physical Disk) ^ J^iJl : | 3 V-j - 

.(server) 0*^-1') j (workstation) J^«JI ^ olij^iJl : j 4^-f - 

?(RAID6) j (RAID5) oliLJI ajL*^- oL^ij (3L« : 








oUjJbuJ! 4-Jailj oUUI fcU?- 


m 



m 


( 1^0 c^O 



(obLJI) *U*>L*j aSLjuJI 4jLkj>J UoU^jI c*>\$\j>- Ss 1\ ciJ-lj otsLJl aj L>j>o j^zJL) 

J.P Jj>-Jj A-v^lj>- CjLxAJ ^j^jAJI Id-gJ c cfJJwXj j£* ^\^Jj*\ Jui l^Jl (Jj^^jl £_L4J IgJ A-v^UJl 

. (Software) oby ^ J\ (Hardware) Sj^4 JS^> 

£ ^ 

^1 4jLkj>JI c3wL^jj caS^juJI Jj>-ta ^Jl a-jjLSsj jj& aSLjuJI ajL>^>- Jl^UJI wi*j 

:olw\jwL^JI aJjk caSLjuJI <J^>o j A*^i^J! ol j 

AJwv^lj3 b 

. AP-ljLv^JJ 4 ^qs_^oJ! UjLcJ! 43^v*» JjU>o 4-^w^Lxx>JI ITj-wui! ^ 

. aJ jjJl ^L,rg^j| 4 JjU>C^J JJw\J| B 


bl*s~ aJU^ ^ c-ijS* 


^ c(OSI) 4j 2»«J^ ^^S"* ^ A^t*^Lx^o*JI ^ yA A^N»*»*«*J! 4j 

<_^->0 ^xj!^ c (Passwords) d^Lo-LS"* 

aJjIjj^I AjLj^Jl ^ip L*lj c AJw^j-aJI cAj^-^2-SI aJIp Aj>-j^ oli O^S\J 4 jLxj l&jL^I 

. 3Aiij^Laj oliUl <JLvj! J*>\j>- qa L^jL»j>- ^Jj^I 







1 


] 


^dl^ ^j-wkJi d^Lo-LS"* ^p <d*->tJl a1x»p ^l! <*—^(LOphtCrack) ^&^Ij yt & d-r-^^o 1 
.(Passwords) jj^JI oUS" J>-l ^ (Brute-Force)j! “-AidjJ! 


f LOphtCrack 7- v7.0.15 Wlo64 [Unnamed Session] * 


L0PHTCRACK 7 


v status »hk aadrg, Acaunts that ha 


4> with a red background rf they are not lodced-out, sfisasted, or expreS. If an account is aadwd butitis disaated, beked- 


)n the top bar labeled 'Al Accounts', Cradoed', Expred', ett. To access remedabon and copv/rerrove operator«, 


u «hen you right dkk on accojib yc 


Status: Maltlng for server... 

Current Operabon: Import hashes from krca! Wtndows system (Local Import: Clear Erbsbng Accounts,Current Creds, (Limit to 10 accounts)) 
LOphcCracIc 7 - V7.0.1S Sin64 


Preparlng work queue 

Import hashes from local Kindovs system (Local Import: Clear Existing Accounts,Current Creds, (Limit to 10 accounts)) 


jJlj-oJl 4^-lS^ ji 


A 


jj\j J C J^Jl jl J^-jJl dJ^/JuP w\jwb>0 5i^Ssi ^jitilj 

. aJUJI dwL^ 

^ *» - 1^0 A«*,^ I i L ^ *AJ i ^ '*^* T ' ^4<>J i C I ^ j 0 todji/® I l0to\^ 

£ ^ 
a^p\s>x}\ j*j *JI oLifT 43j-^J dJ-lj L* UIp 

^lp L^|jj>tX*»l aSL-^JIj (J^lp j C^jwb>- li ^»I^Jl oJjk J»*J I J-gJj cA^uv^J^Jl 

f « <1 

• I ^ I ArS*^^X\j l ^ l l l 

C ^J. )g*,rg>oJI j A *£*jZ* j£* AjJj^Laj I djlj Lj ^]| A^«I 

. A^ojj^SsJVI Lo«>c_^JI ^1 I^Lv4»L«^>tjl ^Jl (J^v^^l L^Lq*p L*! 

c 1^ ^1 ASldlJl Ju>-|^ Lwt^>cJ I d^ I- 4 jI^Jl ^]l (J ^-U ^ I ^^ (J I 

^LuoJl ^ilj^JI Ul jS* AjLjjzj aj^UJI aJj^iSsJ^I ^ilj^JI ^il JjiJ (HTTP ) (<dJj^3^I) ^ci^T J ^yjj. 
(HTTPS) ( ^ s ^l I) <JjS'jjjjj ^|jj>td^l lij^JI Jl^ aJU djl$.lj^-^ iS ^Jl dJ-b a^Ij>-j 

• 1 -^^ A-^^\^cj I l^^ti I ^ I wd^I c d*^A-J I ^^ J Ij Lo ^ I I k_^ 

O+l JL 4 Sl^ 





mTTPS j HTTP 








qa wL*j ^p aSLjuJI OlS"" colSs^jJ! ^9 oLgj>-j^JI JLo^u4>I 4jI Jj ^-l_*5 cJlP 

Lv^j jAJ JLvsj^I ^ c^I J^J c ( Telnet ) ^^*0 J ^yjjt J*^- 

(^1 ssh jji> (J ^ ^L>o! wLŽ3 I«-L^J c a^p\j>- j> aJ^^i I4»yoJ&^ 

I*j 3j^j ^S2j cj^ljVb *w?b>J! j-jjLdJ JS^1 p wU>ji*jj c(secure shcll) 

C 4_b<i>^JLwvw<2 I ^uLdJI aJL ^0 o^>- ^ oi>l J ^yjjt c ssh2 J ^yjjt ^b>ol c j^>-l 

. A^Ajj\ y>- Ob^^u^J b^J ^ 3ijjLwv*> jl Aa^*P ^j! ^^ ^ 3 a ll ^ ^* 11 AAj^0 



J I 0 l-^wwvwO«J I I A-X^S^ 

.ijlsll 4^JU]I 


: *uL^J( oL^jj![p- oUJa^ ^*pj 

. i^c, jJuJl ^j^jJ! lw\j>- 3 wL^j LgJb>-0^S\J Ć)1 . 1 

. LgSlaJ lwL>- J jjh c^ij ^Jl ^\z>xj .2 
jl (wiVT ^1 SjjL-jJl ciJjiJ d-J*jJl Ju^sj Jij 
cd^b-v^44 L5^” 12^" d^ bj^Jjj 0 >\j&J 

.“j+L&J\ jl “Cryptography” L$j ^UJI 

4jLU>5^ 3j^>-I aS2-^ Jp Jj-v^tU 

a jjfcj ca52jiJJ Ajii^>^<Jl oliLjsJl Jp SJjJp djbp^jjj 
A^\^»W4\i I J./ 4 I Lww^ ^ ^ Ow^»0 l i2 1 I { ^ yLwWS^O ^^ip ^ I ^ ^ 

JiJ jp} y^<J c(Security Policy) j! 

e- 

Jp ^uLdJI (3^4^ ^j52oj c a 3 ; U!i ^ obLJI 


^^4^1 JLv^j^I obgj>-j^JI ćJbJ! 

^cjLv^JI JjP obLJl AjL»^>J ^jLioJl 3^ ? )^7 dJJ^J cIPSGC j! SSh2 cJ^l^yy> ^\JSz^>\j 

l ^y* 4j^»^-L>» ^p 3 jLp cIjL« Cj^3 0^ 3^ 4) bo^° ^ PiTTPS^ 4^^! 4 w ^ t -^ , b 


. 4^2-dJl djLž-Ji? L^wLu<2jj^ 1^- ^ ^1 otl> 


Ni 


. TPsecj IP oNjS'jjj^JI ^ (3yi]\ ^ (ojjSiNl) ^ e-^1 


-,. - ^ Ma 

L^_Ld*^ ^ I 1^*0^ <*p ITI 4 b^*P 1 < * mm0 ^ b b21^ A^N-dlb! 4 j ba*^~ b 









► f. 

cjUL^JI 4 jLq^- ^3 JjL^jJI j%j&I 


\Ji 

(Access Control) X5LdJI jtioesJI .1 

^ ^ £ 

«aS^Ix]|^ ^2.6$ ^L<j^wwJI c—U 4»u^jLcJ 1^ ajL<^>- ^Jl>-I 

4aj J^\j 4SCjlJl ^ljj>t^l 4_gj>- L&\ £-U° jt-SJ CA^^J ^x)l oUjLc<J! ^)1 -\2Ai 4 S^L*j Jj>“1j JS" ć)I 

£ ? {■ 

^1 p a^>-jL>“ 4_^_>- <s^ (3 >bj ^ (,A^>\^s>xi\ oUjl^Jlj lwLou ^k>Jl s-lib! ^Ubj clja>JI 

aSC^J I I ^ b 1 ba^>sJ I ^I I <-L&^ c ^oJ I o wLa 4_a3 I ^ j k*j ^ I a****<» ^<»JJ aJ LoJ I du L® ^-L^oJ I 

.4iJ^! oJl^j ^LaU ^jj 3^.1 ^Jj c(Network Access Control) { j^\ ^IK^JIj j! 


. I 1 JjlS I ^j3 


4+,<2 ć*> 


W*yj O* ls* 



(Anti-Virus Software) oLojj^iJI .2 

t (Malicious Software) jl «4i^Jl » ^JiJa^Jl ^j^UJl ^-j^U ^ bbJ jUt> 

:'j&> l^pljjl (Malware) 

^ Protection .(Trojan) ii\jjb OU^- " 


# File Anti-Virus 
ip Mail Anti-Virus 

# VVeb Anti-Virus 
IM Anti-Virus 

$*fr System Vu'aticher 
^ Firevvall 

Netvvork Attack Blocker 


objects scannec 36061 threats detected: 0 
objects scannec: 112& threats detectec: 0 
objects scannec: 17442 threats detected: 0 
messages scannec: 0 threats detected: 0 
threats detected: 0., applications blocked: 0 
incoming connections: 1 outgoing connections 18 
intrusion attempts detected and blocked: 0 


.(Worm) 4SLiJI ■ 
(Spyware) j^>J\ ^a\j ■ 
ji\j” iJLiJt ^it ” gAj ■ 
. (Ransomware) _* lJjJ 


Ow\jwkP Cl^bjlSCl 4^3 j j c c_U^v4»l^xJ! cJU b^^jJ 4-yA]l wk>-! ^jLJ! jj 


. Lftj c ^cjLvajj coIaLJI Jl^ 



(spam email) jL^jl Ju^JI 


^ 1 ^ ^ 1 ^ •* •* ■* ^ i ^ I ^ I ^ t. A -Lx^Cj 


c JujJ! ^jCp obLJI 43 j^j 

Jb^JI ^<»^0 j (. 4jjL>o oLs^ApI 


.(spam) aaj^JaJI oJl^j 



. ^juJI J ^ jbj^l A(j>JI Juj2il ^ (cu)j23^l) ^ o->o! 






V(Ransomware) cJU? ob^ ulS" 


AjIj 2-1« ^Jl deliji (J yć >j jJl Owl& ^C l 4 jl^J>- ^ jJ! Owl& |*_^-lg-<»Jl 

.oLlLJI ^\s>- j^\ JliU JU ^-l* 4 aJIUj j*j cl^U^-l jl l&<J*>1>- 




?4jwLaJI l-JJ^ oL>»jjjlij lijlg_>- ajL^I ^ju<J L^j ^LiiJI ^jSs-oj ^Jl oU 

^Jl \j ^>t^JI LgjlS"U (Anti-Malware) AjLx>cJl c^lp^^Jlj c^Uvjj^oJJ s^L^oJI ^aIJI (j^jlću 

ICjUJ^I oi-& clgj 

j! aSL^JI JI l*Jyo JJ oL-jjjUil JI cJyJI ■ 

.l^^»j Sj^J^I 

. AjC* (Jlv^J^/l J 0 J Ja^- J LgJLJ JwLv^3 ® 

IJ^ldj ^iijj cOwb-j ol aSJ^JI JpU l$JI c-iycJI B 

. Ig-Ap (J w\j ^OJI c— j*<»J! 


3! Quick System Scan Results [x~| 

Harmful and rnalicious software detected 


Online Scan ne r detected programs that may compromise your 
privacy or damage your Computer. Uriderstariding alert levels. 


Name 

Alert level 


U Trojan-IM.Win32.Faker.a 

High 


tyi Virus.Win32.Faker.a 

High 


Trojan-PSW.BAT.Cunter 

High 

: y;| 


] | Ignore | 


AjLj>JI ji (J/ 4 oIJjJ^OI eOUuiS^I 


I AiLx>cJl C^U^s-^Jl 4v^l>til A^jj^Jl A \s /U^I 
. oli-LJl w\jw\^JI J 4 -w*j2j lili ^Li ^ 

. (c^Jjijl) J^>- jl 3JlJJlj £cJl>c<Jl jlgj>Jl J y> jlS\£>-l ^ 
. l&(cJ j^JI) ^cjLv^« jl J^-juJl ^llij ol&U |i-^l ^ 

. ( ^*^)gSI a*^?j Jl ^IkjJI ^yL^\ S^IpI oL^jjjLiJI v_3Axj Ij»>- ^jjj^JI 


j jj t oLS~J} Jl ^lx>cj ^Jl dJ-ljj cAjU^Jl ^»Ijl Ojlij ct CjL»jjjUJl A^tilSU” ^j*\ ji Jo-\ 


2 J*UJ 


] 


(_£wL« Ć.. .>- 


'" tl ^... ^'~" .3 

P £ £ 

(_£l jJj^Jl Olo-l5^ ^|jj>*X^I dJJJJ 4_3 jJ? Js-^oIj c JjcCLjJI A^Jijlj ^^Ijlj l^^o->- oliJ^Jl AjIo«^ 

oJl& J Ua>- ajIS^I iSL^i cJISUl 2^^ ^»IJI 01 l5 ^j ^ c“password” 

Sja^Jl aJjI>x^j CjI^xx]I 6wlft ć^>s-Jl *Ly^l>Jl 0^|J| c^A^I 3J| low« cOliJ^Jl 

j^juj c(Vulnerability) ^Jjjg^^JI ^^Jl a^^I 3^x^il JLp JJ^jj clgJ*)^ jl^j>JI Jp 
. A«wwoij ^jJaJI ^ jlwLy^l JLp Jj-s^>JI jl c^t^lJJ (updates) olijJ j>o Jp Jj^^>JI 


.i*j^LJl objA>txJl cJp j»j c^JjjJ ^UiJ ol ^*xJl |t-^l (oj j^j^l) ^9 0^>tjl 


3 J?Ldo 


] 
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IJufe ^*JL> j c LgJ *Li !jA <J*)\j>- aSs^JuJI ^3 Jj>t^s^Jlj l IjI đ, ; Urrl! ^•, ; U!i lijJ^Jl ^)| oiycJl ^JL> 

£ fi £ 

:Jju c^^iL* j£* 13j! (_^l w\jwb>o ^xJ!j ld»gJ ^w?L>- oliLj^j 

. 4S\^lJ! ^1 ®^JulJ * 

.JJUl cjIpL>» ^3 j! ^!jw\J! ćeliji ^"jL>- aSs^-iJJ ^Jlčš’ * 

£ 

. A-ww^w4»j^J! (3U^ ^*jL>- 1^3^-^JI) cjIjLj o^-lji aJjL>s^ ® 

. 43 ^a j*£* A^>-j l^- 4^^4» J l “Z 3 * ^ I ^ 

. Lg_*4^J cjIjLJI 43 j-wwJ 4JjU*t^ ^1 L-iLioS^lj lijl^J! IJj^ 4jL»^>JI ^3 ^jJLj 

liji^i 4 JI 4 ^lwb^u>il oJjlSs^bj cJ^-ioJl ^Ijij ^ Jl^x^<JI “Task Manager” j! u ^l^Jl jjwU” ^>^1 ^c^li^Jl 
. 4 SL 1 JI JLp 4 ^l^Jl 4 p^J 1 (bandwidth) JlJaJl ^JUJl 5SlJ^j S^SUJU o~>- ^ oli~M 




L» jLgj>sJ ^lp 


4 J 2 U 0 


] 


4 SL- 1 JI 4 ^ 3 1J^>- 

« . « 

. 4jLU>5^ 0 I 3 j! ^3 ciixSv^-l» $.1^1 <,_Jiljj 

4 !^ j^Jl cIjIjLJI 4 ^ 0 ^ ^JjLiL<»J! ^3 j-^J^j 

^Jl l)I i£jj A^j SaS^JiJI ^Lp 

C 4Lv* 1 c!J Ij LjJ I 4jwo^S^ ^3 ^ ^ i 1^ 5 JI i I 

Ć i 

(,\j^>- 4 JIP 4^J wLP cu5^il Jlji? 4^iil Oji^l ll! U! 

uM dr" 4^^-wlJ! 4 Pl)I l 1 !^-^ 

c45LlJl ^|jj>t^l ^3 Ij ^iUljj (. 

^ y^SsJ I ^ i tli-il 

.“DoS” !jU^>-! j! “Denial of Service” J\ u ^»j^J! 

1 7*\ 

























































4 

?b^Jp Jjeb! j cU aS"^ jp cJpajp <_yl ^jiib 


oULJt j-^J ^4 .5 

b wbS^ cdba^J^a ^i! ^a ^jIp b^b! ^i! Aibd^ 

: U aJIj^ J*>Ap ^jA O^Ssjj c^-jl^JI ^i| aj j-vo j <u_^ obL ^1 ^ cASbdbl 

.j^t ^ JjS S3Nt ju^JI .1 

. ^jlP_il ^]! CA bfl-bob I ^juw<k->cJ A-b^Op . 2 
. ^jIpJ! ^]l a^j j<wt«ob ^1 p bđi^oJ! ap LI? . 3 

(http://map.norsecorp.eom/#) ^i^J! J^U- ^ LS" aLJUJ! aJj^^JV! oU^J! ^ ^1 JSdJI 



Aj>jJ&S S l\ dL^s-gJl aJ^j^P 




JjjJ) A->Ud- .6 

£ ^ 

^bl olJ jj^jJJ jwL^<JI Aj^JI Jjc 

<■ ^ 

I AU l^b I A^J b«^S^ c A-V*> bwws^*cj I CP ba^L^ob I I 3 A-^^s^V^^ob I *,, - ^ 1 A^ 

b^-<»JI oL IaJ c b^-J|^ 4-^wwv^>^oJl Jj>-L ca bLb1 a^»L*j>- 

^ I ( A»jP boJi^ - ^ I A-v*> A * ^ 11) 5 AjL*ca L0^^® A^xJLwwo A^**^ ^^asJ 1^ 

^ ^bPdl £• olr>lp J^l ^ (Social Engineering) 
objfc O^Ssj j <.|*-g-**a aaI JjL^I <J.sbj j^J cA-ww^»j^Jl Jpb 
(Phishing) J>-l ^ £up ^\y> (Sj^j JjL-^JI 

oUjb^Jl dJJj J^Ap C A^Sb^pJ I ^^ a A^xJwwwob A * >c-.C*b I cP ba^»b^b! 

. A^>»L**>- jžš' S )l I A a L < W1 j\ (d^lj3^wwbl) ^l! ^-^-b^obl ^Jl^2J 













LgJL>o! jj ^1p U ^3j*qJ J^jIj aJj^iSsJI aJL^j bL>-l ^j>-Lg_*Jl Jij 

olj^l ^1 p y^-i OlS" 1^1 ajo^Jj Jj^JI c£ ^&s*J3j ajL>j>- ^uJšj! ILgJ caSLaJI Jj>-L 

.«Firewall» j! ^jU! jlJbJ! ^^w*«U J Lg_>cJ ^ ^ A-&J C 4 _L>»j*<jJ 1 \ j&3*- ^lp ^ Gj 



(Firewall) <jjb)\ j\J^xi\ - 7 

jl^j>cS" j! (SW) 1*1 ^jld! jlw\j>JI ^jL> 

aSCaJI Jl^-L 66 jjIp” j! j^-Ux5^ Jl^jj c(HW) 

(3^<»Jl (packets) 4^oJ&jJI ^ptJJ jIaj>cJ! 
j! aJj^S^J^I oL»j>t^Jl U! caSCaJI ^1 J^>-w\Jlj l^j 

Uj dJJij (. OwU^? j| 4*^4 

caSCaJI <Jjj-www« ^^4 L&w\jJj>o ^jl> (Rules) wip|j-žJ 
c (Source) ^l^JI AjA^j ap! jiLil oAj& ^ 

^jjj t(Destination) L$J1 JI ^>J!j 

L^_>cJ 1 01 ^*p A w ^ x - ) t) 1^ c ^ ^ ^^I dj b CJ1 
SwU^J! aSLIJ! ^Lp (Source IP) J^^J! 


D 

Best match 


Windows Firewall 

Controi panel 


Setti rtgs 

^ Check firevvall status 
^ Check security status 

AI!ow an app through >A/iradows Firewall 
0 Firewall St network protection 
Apps 

imt Windows FirevvaJI with Advanced Security 
Photos { 1 CH-> 


ffrevvaEl 


<JL>> L \ 0 A_&^ C IjJ I J I A^cJ I 3 b 

L j! ^ 

. (Access Controi List) oLi£U ljL^>-l (ACL) 

^ Ijij 4 j w\J J ^ip IjJ I ^ I tA^cJ I 

^ 

e- 

.“ping”y.^l 



^ jjc UT Jui^j ^UJI Ja-JI ^ “Firewall” 

(_£jldl jlw^>Jl jlx>o j*j c 4C 10 jj-Cj” ^Uisj jjUs^Jl jSLiJl 

:JSt JSLiJt JJ J^i tJjSfl >UI cjjJjjj f U^ ^UJI 



















Windows Firevvall 

-> v 't' if' > Control Panel > Ali Control Panel Items > Windows Firevvall 


Control Panel Home 

Allow an app or feature 
through Windows Firevvall 

Change notification settings 

^ Turn Windows Firevvall on or 
off 

Restore defaults 
Advanced settings 
Troubleshoot my netvvork 


Help protect your PC with Windows Firewall 

Windows Firevvall can help prevent hackers or malicious softvvare from gaining access to your PC through the 
nternet or a netvvork. 

^ Private networks 

Notconnected © 


1 Guest or public netvvorks 

Connected © 

Netvvorks in public places such as airports or coffee shops 

Windows Firevvall state: 

Incoming connections: 

Active public netvvorks; 

Notification state: 

On 

Block ali connections including apps on the list of 
allovved apps 

m SECURNET 

Notify me when VVindovvs Firevvall blocks a nevv app 


; j t <_£jUI jt JjJb JU<ajVl ^^2 (_£Js 

jAj (“private” ^UJI jl ■ 

•c/' < “public” fUJl J " 


Windows Firevvall 

v > Control Panel > Ali Control Panel Items > Windows Firevvall 


Control Panel Home 

Allovv an app or feature 
through VVindovvs Firevvall 
^ Change notification settings 

^1 Turn VVindovvs Firevvall on or 
off 

^7 Restore defaults 
^ Advanced settings 

Troubleshoot my netvvork 


Help protectyour PC with Windows Firevvall 

VVindovvs Firevvall can help prevent hackers or malicious softvvare from gaining accessto your PC through the 
Internet or a netvvork. 



0 Private netvvorks Not connected (2) 

Netvvorks at home or work vvhere you knovv and trust the people and devices on the netvvork 

1 VVindovvs Firevvall state: On I 


Incoming connections: Block ali connections including apps on the list of 

allovved apps 

Active private netvvorks: None 

Notification state: Notify me vvhen VVindovvs Firevvall blocks a nevv app 

■ Guest or public networks Connected (2) 

Netvvorks in public places such as airports or coffee shops 

| 

VVindovvs Firevvall state: 


Incoming connections: Block ali connections including apps on the list of 

allovved apps 

Active public netvvorks: SECURNET 

Notification state: Notify me vvhen VVindovvs Firevvall blocks a nevv app 


IOjjJjjj ^ Av?L>JI ^ j \p 


tt- ^ i * 

j oLp^jJI jlwbJI ^ *UjjLia oLjjžj UU~ jj 

.(Unified Threat Management) (UTM) SjbN ^UaJl 5 

I \j>\y\ L^j! j ^ Ji2J C ^T_JT]\^) 4-JJ2J 




























UNIFIED THREAT MANAGEMENT 


. (spam) jCkil Jb^JI .2 

. oL< jjjLiJI ^4 .3 

.4 

^jLv^j JjS' . 5 


. (CU) ^il JjJl JjJjjj 


-^oJ! j 12! j ! wL>cJ I ^ I w\j>c^Lw4> I 


/ - 

6 J*UJ 


] 


.“Advanced Settings” jl y&-\j d^jUl jljbdl ip-lj O 


& Windows Firewall 


■) v t ^ > Control Panel 

> Ali Control Panel Items > Windows Firevvall 


Control Panel Home 

Help protect your PC with Windows Firewall 

Allovv an app orfeature 
through Windows Firevvall 

Windows Firevvall can help prevent hackers or malicious softvvare from gaining access to your PC through the 
Internet or a netvvork. 

^ Change notification settings 

^ Private networks 

Notconnected © 

^ Tum Windows Firevvall on or 


m Guest or public networks 

Connected © 

9 Restore defaults 
^ Advanced settings 

Troubleshoot my netvvork 

Netvvorks in public places such as airports or coffee shops 

Windows Firevvall State: 

On 


Incoming connections: 

Block ali connections including apps on the list of 
allovved apps 


Active public netvvorks: 

m SECURNET 


Notification State: 

Notify me vvhen Windows Firevvall blocks a nevv app 


:45CjJ1 ^ i>-jUJl obLl! JlpI^ž <j\ “Outbound Rules” a-*JLs31 ^ jt>-\ O 

# Windows Firevvall with Advanced Security — O X 

File Action View Help 


+ + \ Bi B m 










































JSLcJI j ^ ; ^-5\^jJJ 8Aj«~l^- S-LpI^ I ^hfew Rule» ^-v^-Jl ( ^Lp 4*^jUlII 

:«Jui^JI» Aij^ls Ak^l^j «Port» jJ-\ 


^ Windows Firevvall with Advanced Security 

File Action View Help 


+ ffi ral Oil 0 a 


^ Windows Firewall with Advancc 
C Inbound Rules 
g*i Outbound Rules 
8%, Connection Security Rules 
> -^gj Monitoring 


New Outbound Rule Wizard 

Rule Type 

Select the type of firevvall rule to create. 

Steps: 

4 Rule Type 

• Program 

4 Action 
4 Profile 


What type of rule vvould you like to create? 


(§) Program 

Rule tfiat Controls connections for a program. 


O Port 

Rule that Controls connections for a TCP or UDP port. 


ABJoyn Router 


Rule that Controls connections for a Windows experience. 

O Custom 

Custom rule. 



Actions 

am Local Address 

Remot A 



Any 

Any 

New Rule... | 


Any 

Any 

V Fifter by Profile 

► 


Any 


Any 

Any 

V Fifter by State 

► 

Any 

Any 

V Fifter by Group 

► 

Any 

Any 

View 

► 

Any 

Any 

|G§ Refresh 


Any 

Any 


Any 

Any 

[-5^ Export List... 


Any 

Any 

Q Help 


Any 

Any 



Any 

Any 



Any 

Any 



Any 

Any 



Any 

Any 



Any 

Any 



Anv 

Anv 




indows Firevvall with Advanced Security 

File Action View Help 


443 TCP HTTPS 14 c 80 TCP HTTP 


<■ a ni i# I □ m 



.(cJ J “Block the Connection” y> sjlpUJI «Ju. ^ jU>-1 O 


tif New Outbound Rule Wizard X 

Action 

Spedfy the action to be taken when a connection matches the conditions specified in the rule. 


Steps: 

+ Rule Type 
<0 Protocol and Ports 
0 Action 
<• Profile 
# Name 


What action should be taken when a connection matches the specified conditions? 

O AJIow the connection 

This indudes connections that are protected with IPsec as well as those are not. 

O AJIow the connection if it is secure 

This indudes only connedions that have been authenticated by using IPsec. Connedions 
will be secured using the settings in IPsec properties and rules in the Connedion Security 
Rule node. 

Customiie.. 


(•) Block the connection 








































. 5<ApLhJ! Lg-Ap c^lSs^-juJ! jLj^-I o 


rif' New Outbound Rule Wizard 


x ! 

Profile 



Spedfy the profiles for which this rule applies. 


Steps: 

0 Rule Type 

When does this rule apply? 


# Protocol and Ports 

0 Action 

0 Profile 

0 Domain 

Applies when a Computer is connected to its corporate domain. 


0 Name 

0 Plivate 

Applies when a Computer is connected to a private netvvork location, such as a home 
orvvork place. 

0 Public 

Applies when a Computer is connected to a public netvvork location. 


* ^ 


& New Outbound Rule VVizard 


x| 

Name 


a 


o 

t- 


Specify the name and description of this rule. 

Steps: 

0 Rule Type 
0 Protocol and Ports 
0 Action 
0 Profile 

« Name 




Description (optional): 


. ^31 ^w<>J Lgjl j^ lp w\-p| ^y<^p 5w\jwL>cJ! 3 j^pLhJ! )g > 


ff Windows Firewall with Advanced Security 
File Action View Help 


► I m ral kil 0 m 

Windows Firewall with Advanc« 
13 Inbound Rules 
Outbound Rules 
£*, Connection Security Rules 
® Monitoring 


TJarne" 

on 

T 


@{Microsoft.3DBuilder 14.1.1302.0 x64... 

@{ M i crosoft. Bi n g Weath er_4.20.1102.0_x6... 
@{ M i crosoft.G etsta rted_5.11.1641.0_x64_... 
@{Microsoft.Microsoft3DViewer_1.1705.3... 
@{Microsoft.MicrosoftEdge_40.15063.0.0... 
@{Microsoft.MicrosoftEdge_40.15063.0.0... 
@{Microsoft.MSPaint_2.1707.1017.0_x64_... 
@{Microsoft.MSPaint_2.1707.1017.0_x64_... 
©{Microsoft.OneConnect_2.1704.952.0_x... 
@{Microsoft.OneConnect_2.1706.1934.0_... 
@{ M i crosoft. P eopl e_10.2.1451.0_x64_8w... 
@{Microsoft.People_102.1451.0_x64_8w... 
@{Microsoft.SkypeApp_11.19.820.0_x64_... 


TJrouJ^^™ 

Profile 

"™TnaBIe3 

Action 

^^verrlo! 

i Program 

Local Address Remot ' 


AH 

Yes 

Block 

No 

Any 

Any 

Any ■ 

@{Microsoft3DBuilder 14.1.... 


Yes 

Allow 

No 

Any 

Any 

Any 

@{Microsoft.BingWeather_4... 

Ali 

Yes 

Allovv 

No 

Any 

Any 

Any 

@{ M i crosoft. G etsta rted_5.11... 

Ali 

Yes 

Allow 

No 

Any 

Any 

Any 

@{Microsoft.Microsoft3DVi... 

Ali 

Yes 

Allow 

No 

Any 

Any 

Any 

©{Microsoft.MicrosoftEdge... 

Ali 

Yes 

Allow 

No 

Any 

Any 

Any 

©{Microsoft.MicrosoftEdge... 

Ali 

Yes 

Allow 

No 

Any 

Any 

Any 

@{Microsoft.MSPaint_2.170... 

Ali 

Yes 

Allow 

No 

Any 

Any 

Any 

@{Microsoft.MSPaint_2.170... 

Ali 

Yes 

Allow 

No 

Any 

Any 

Any 

@{Microsoft.OneConnect_2... 

Ali 

Yes 

Allow 

No 

Any 

Any 

Any 

@{Microsoft.OneConnect_2... 

Ali 

Yes 

Allow 

No 

Any 

Any 

Any 

@{Microsoft.People_10.2.14... 

Ali 

Yes 

Allow 

No 

Any 

Any 

Any 

@{Microsoft.People_10.2.14... 

Ali 

Yes 

Allovv 

No 

Any 

Any 

Any 

©{Microsoft.SkypeApp_11.1... 

Ali 

Yes 

Allovv 

No 

Any 

Any 

Any 


Actions 


Outbound Rules 

- 

Nevv Rule... 

V Fifter by Profile 

► 

V Filter by State 

► 

*7 Filter by Group 

► 

Vievv 

► 

jČ§ Refresh 
[i^ Export List... 

Q Help 


jlgJtll ^£Ciijjuill 

- 


* Disable Rule 
4 Cut 



































(Disable Rule) b^Uij j\ si^-^1 sjlpUJI 


c<_£ j >-1 3 j» (c-J 

■.Ji\ JS^JI JLT 


Windows Firevvall with Advanced Security 
File Action View Help 


+ + I a naliki B eb 


Windows Firevvall with Advanc* 
F. Inbound Rules 
F, Outbound Rules 

Connection Security Rules 
> ^ Monitoring 


Name 


Group 

Profile 

Enabled 

Ac 1 


Disable Rule 





© @{Micr 

4_... @{Microsoft.3DBuilder_14.1.... 

Ali 

Yes 

Ali 

O @{Micr 

Cut 

)_x6... @{Microsoft.BingWeather_4... 

Ali 

Yes 

Ali 

© @{Micr 

Copy 

64_... @{Microsoft.Getstarted_5.11... 

Ali 

Yes 

Ali 

© @{Micr 

Delete 

D5.3... @{Microsoft.Microsoft3DVi... 

Ali 

Yes 

Ali 

© @{Micr 


.0.0... @{Microsoft.MicrosoftEdge... 

Ali 

Yes 

Ali 

© @{Micr 

Properties 

.0.0... ©{Microsoft.MicrosoftEdge... 

Ali 

Yes 

Ali 

© @{Micr 

Help 

64_... ©{Microsoft.MSPaint_2.170... 

Ali 

Yes 

Ali 

O @{Micr 

64 ... ©{Microsoft.MSPaint 2.170... 

Ali 

Yes 

Ali 


Outbound Rules 


New Rule... 

V Filter by Profile 

V Filter by State 
^7 Filter by Group 

View 

@ Refresh 
[i^ Export List... 


(application) ^*bJI J J^U- ^ skype JI J^p Jp J^pI 


7 


] 


.(port) JušaJI 4jJ ^ Nju 


(Intrusion Prevention System) |»bss$Vl ^»UšJ .8 

p p 

I c ^ LgJ-Jj>oj obLJI ^jJijj c(IPS) 4^4ij s yi o^1 p 

^1p oJ»& J^ta 4z>sj»jj dJJi cbg_*^* JJ^odi 

. 43j oLL-p IJj>- 6j^š' JJj>o 


Firewall 


Q 


^LajSVl £i-» 


,Uil ilJaJl 





IPS Device 




Server 




IDS 

^i^avi tjuissi 


^>xXiL<Jl lijLwwO JmJLx 3i (IPS) ^\)aj ^J^LwvJ ^JUbj 
Jui J?Lu y> 

^<^oj caSL-iJI (^1 

4 (IDS) aSJJI J^b JI JLJI oNjU^ cJLiiS'b 

bdSbb b^X>~ I ^4 
. (Intrusion Detection System) 

jj £ 

.iSj&Jl J»-b I odk bs-^Jl 
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>x^-\ ^p ^ j ^^LoJ ^IJ^j 


jaIjL 


* čr 4 




O** L^ 


^1 JS^JI 


;L^j^J! ^w\j>-I aa^ 0wLu2jJ ^aJI t“DoS” jl < 6 <i 4 A>JI 



Date/Time 

Severity 

Source 

Protocol User Action 


51 

08-08 21:24 ■■— 

185.147.34.69 

udp 

dropped 

52 

08-0819:58 ■■— 

173.212.243.180 

udp 

dropped 

53 

08-0817:19 ■— 

93.115.26.218 

udp 

dropped 

54 

08-0816:40 — 

93.115.26.218 

udp 

dropped 


Attack Name 


Netcore.Netis.Devices.Hardcoded 

--3 c :5.-vo :. 

>ecurity.Bypass 


Netcore.Netis.Devices.Hardcoded 

:) assword 

>ecurity.Bypass 

k*Č 

SIP.Message.VIA.Header.Handlin^. 

DoS 

03^' ^ 

SIP.Message.VIA.Header.Handling, 

DoS i^OjjicJl J 


: 4-J^l oUjl^Jl j^LJI <JjA^JI j-gJaj 

.(Severity) J ^>JI .2 

. (Source) ^^>^J! jj^4 . 3 
. P ^ A^tX**s»oJl ^. 4 

.^U*JI ^jlp jl ^ <j\ (dropped) L&j c(Action) J\ cajL^JI ^ ^ <tUi cPjlkJI .5 

* £ £ 

Jj>JI ilU-fc ol c£/ • ^ ^^!l ^ 4j| ^1 c ^. 6 

.54j 53 pij Ua (08-08) ^Is, 



iPL-'M ZSLi JI 4jU^ .9 

i~j 1jL?^r' 1 ^^4 a52juJI ^ ajL>j>- a*j 

^ * 

sap liLftj caSLaJ! J^b 4 jUj>J UiUol <^>-\j!>\ 


:Lgjw4 ajL»j>J 

aS 2 auJ! jjj* a^IS" j B 

. ! ^J^|^«www4 ^*^4 0 3 lj I 

^* 1j bJ1 a«w4 1^ a.^^ ^ ^ A^xJLv^! 


.(Access Point) oJI aJ^j l 5 S^L.'>U! jl^>JI 

Lo**wt*J I ^ Ap bi lj^ C A^wws*w»>^»'qJJ jJ j) l^jJ I ^ i * *./2 11 jP Ajllx^*C^4 A*j^\J^V ^ A^\^*w<>> W ^^ 6 ^ www 4*^ 1 


. oUji^Jlj oljuljaJlj (oljd^-Jl) ^)l (Jj-v^^Jb ^^jIjU 


dJJ A^bdl AP^Jl L-JljJ dbSLdo A-^UJl AjUj>J!j^JI A^iS" $.UJl ^^Jp J^»pl 

?^X^LwwJ liU . dJJ 4 J ^j,/g */9r>e a 


8 JpUJ 


] 



























£ ^ 

(Network Segmentation) ŽJUaau s .\ j ^-\ ^1 aSLAJ' -10 

^ (subnets) dajA^* . s . ■. — ^a.^—I^Jl d4 .pApS** I.*..! 1 a^pvJI 

e- 

l5 1p (interface) Ld* ^1 J^j ^ ^ c^SL^ JiT ^ I ^jpj c^j^UI olSLdJI .>jp 

^ ^J A^d*» jJl AP^»^*t/4 JT jJ 5wLjjL« Aj2j^JaJI 0>jjb ć)\ C (fOUtGr) 4^-^oJl 

I c (SWltch) A^Ld*Jl IjLA^ |i* ^ b >«^3 L^-*..*jSJ 8 j^^./ 2 11 A^Ld*Jl «A^cJdwwO.J 

wL>-jJJ cA^dlJl ^brfL« { Js*\ A^-^aJl ^ IdJp l5l c4^-^oJl ^lp w\j2Jw« A^bll ^J| 

^^Jp cJ- v^> 6 1 ] A^^duil ^La* l_^3 ^JL) AjJjjJ^ ^L>ol ^^4 w\j ^ ItoLl cA^N^-Jui! ^La« ^Jt^J 4^-^<iJl ^]p 

.A+*jp\j&)l\ ^LL^aJI olSLdJI c(Virtual LANs) jl (VLANs) c5w\jJp s^JLv? olSL£> 

r-lsi* jLf>- JjdJI JSLiJt ^ (Jj 

0/4- 

S 8 I 


-Gi 0/l 2 


/> 







VLAN 1 

cl J> 1 aS| ^.}»i 

^AjA I 8 jUVI j 


\ 



VLAN 2 



VLAN 3 


jJl A«1 ^Sl 



A^Lt^ d^lSLd 4 £.LiLj')/ A£>e^<d~oJ 
JfT L-iL^ 2 j c (VLANs) a-ws^Ij^I 

Ju?4 ^j caj aSLoJI ^1 jl^_>- 

aJ^ -,/g o a li oli dAlp0wLA ^aSs^J 
clg-*2XJ £• Ju^ljJl Lg-^2XJ jP 

^ I ! ^.*P l^Lđ«4«J I w\3 w\>^^ 1 

A-^>“L/ 4 

ć)l^ ! (VLANs) d^lSLd 

A a .\?\\ d ^ )S ^^^ ,,, ^jji ^lx/L<»Jl 

P 

^ Ujjp cv^J! aJ^j (^1 cSiJbJI 

; c 0w\j Jp w\j!^i A^JJld! fijj^ ^wLajj . Oj^JLv^Jl olSLjJ! Jaj jJ 4 j>- j^a ^]| Aj>-1j>cJ l)^S\J 

.aSLjJJ aJIp AjL^ u 
?dJJ^ Jip cobLJI Jaj ^ 4Pj-^j $.b! ■ 


VLAN 4 

^oSl CjI ja«1£ * >< ' 


(VLANs) ^Jp l) j^ 2 j>xJJ aSLoJI ^lx>La ^ 1 , 


. I^JL^jI LjI^aI cA-^^l1^1 aJj>c^ d^l^d*» Jlx»^J d^l^^-w*«Jl |t^ a “Z 3 * A 


9 J^UJ 


] 


(SIEM) iw4Vl OUjJUdl Oj bi .11 

p ^ p . p 

£^gs>xj Ajijfeljj clwL>- A^p\j>- *ujij| a^jSLJIj aJLJI oL^ j^Jl j! aS^L^J! olS^^dJI i J^^> 

c(WAN) a^>-jL>JI JLaj^I Lj c(LAN) aJj>c-<JI ^jISL^ ^Jp OwL>o L Jb" ^jp LgL>c-^jj oLjl?c<J! 

^ f. {. f. c 

IjU^j-l jl (Security Inf ormation and Events Managements) J^j ioU*^ jl s^-l Js- daj Vi 

# f c 

JL- ^ Ia^-^ l^_LL>o c A^J^i I oLjl^JI ^ oIjL Jpl^i a^AaJ^I <i4j^ Juojcd<jj c(SIENI) 

c f. f. tji £ 

:d ^3 ^Ip aJh^^I C^JJu^pdl A^Jijl jl L^jldl jlA>«JI aJI i_jj*dl j(J t 3 j>" OjA>- 
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j! (.^ JI obbo SJplij ^aI? j * q*j> aSLjuJI ^1p ^J! Lg_^wo^»- olJj>-^ll 

. aJS^J! oL» jJjc<JI ( o \j^j^ )j ^J^l! 


(VPN) SL&SjMS oliLdJl .12 

Ijl>- oij^r Mj aSLLSI <_£l t (Virtual Private Network) 1~£JI »JL» L5 1^ 

«jjfc J^ju . <uL>^»Jl ^jš U^gjts'_J Lv g ./?*J Olj^Ji| ćili 4<_S* Vjjj cL»-^a*j 

jsJLčvJ ~LJl ^j ^y*\j £j*s>*~* Ja>- ^\jj>*^\j (oj jiJ^l!) (J^l>- c^bLJ! Jl3j ^1p <uiai]I 

!wL^J Jajii ^+< 9 >*j >j c(c-JjXj v yi) 4Sbji> (Tunnel) j^ij J*>b>- ^ obtJ! oi-& Jl3j ^jl>j aJL^^JI obLJI 

. ^>"1 ^ 4^w\J>tS”' , A*Jid! fiwLft *jl>j c(Ojjjil) 



<jP ^PJ-U g*\jji 


(TeamViewer) y U.-JI ^b^JI 
( ^ w\J !j ( Ij A - ’^ r - M1! 1*4 | w\^cJLv^ 

Jjjlp- ^P Axi c(VPN) A^J^J 

^ wLxJl jtg_>J! JjU^j c c ^JwL?u 

p 

. Jl*j ^jP AjL^? Ji*P 


10 J^ldJ 


1*3 j! c ^^p L^j Ls^J j! j^š"! ^p ^*bj-^ ^ 

. J-^j ^jp Lgjj^j>- S y ajL^ Ajw>oj j t J«J! 4 -jlL? jJl oL^voJ^»Jlj ob^-gJI Sw\pL^wou 

. 4 jjb>sJ j! 4 *J>Oj Jtf* {J?\ bL>s ^4 A^|jj>t^w 4 »l ^a\jJ^\ IJjb l)I 

^jUJI ^ aJj 1 j> 5 ^ <^1 ^4 Jj>-I ^ jj^j ^ j!wbJI ^ 3 wbwi>- sjpU 

.(TeamViewer) ^!jl>^^ 


11 J^UJ 


] 


12 J?UJ 


] 


(Web Security) (cJjSlVl) ^ ^JupAS ajUj>- .13 

: oVl OwLft 

t- f 1 

. C-^Jl ^J> ^bj^l jl u\j> b 

. 3jU^ j>» ^4 B 

. A-vws»v*» J^J! A^^-Wfcj (JjJl ^/4 LfiJ I jj^lpc^9 ^JL4 ^ 

.(oJ^Vb) Ju^sj ^1 (Servers) (ol^^^J!) dJJiS'j c(web site) ^oj^JI ^5y» " 
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Maintenance | 


Backup and Restore 

air Disc 

sistance 

Create a System Rep, 
& Help and Support 
«&■ Windows Remote As 


^ ^ liC2I ajLo^*cJ ^jl_^_>cJ (Bctckup) ^1 ^Lji>-1 ^Jl^p i 

^ j! (Backup and Restore) ^J! ^ e. 

a^ ji J*>C>- 



► Control Panel ► Ali Control Panel Items ► Backup and Restore 


Control Panel Home 

£ Create a system image 
$ Create a system repair disc 


Back up or restore your files 
Backup 

Windows Backup has not been set up. 

Restore 

Windows could not find a backup for this Computer. 

i^Select another backup to restore files from 

Recover system settings or your Computer 


© te 


Set up backup 


|Select where you want to save your backup | 

We recommend that you save your backup on an external hard drive. jC 

backup destinatign 


>ave backup on: 


Backup Destination 

Free Space Total Siže 

^ Local Disk (D:) 

419.44 GB 931.51 GB 

Local Disk (E:) 

207.43 GB 878.91 GB 

Local Disk (F:) 

321.80 GB 453.63 GB 

DVD RW Drive (G 

0 


Save on a netvvork... 


j ^Setup backup 


- 


jgJ .2 

Jj t4J fUai J> 

£ 

!wLj (setup backup) 


Ć)ISC» jL^-l aJUI SJiUI . 3 

ciJJij oli-U 

©P jl £LU-b ii*? 

P P P 

l5 1p jl a]j^^ 

. a^jIj 

j\ I A^JlS" .4 

. (3^jj>t^ oli-LJ 


What do you want to back up? 

® Let Windows choose (recommended) 

Windows will back up data files saved in libraries, on the desktop, and in default Windows 
folders. Windows will also create a system image, which can be used to restore your 
Computer if it stops vvorking. These items will be backed up on a regular schedule. jHovj 
idoes Windows choose what files to back up71 

^©LetmechooseJ 

You can select libraries and folders and vvhetherto include a system image in the 
backup. The items you choose will be backed up on a regular schedule. 
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f. S- £ 

j! a^L^JI oUjl^JI ^wb>j .5 

. 3.2 Jj>^ 4^L^? ^j^\j$\ ^y» Aj^oc* oli_U j\s^>nj 


V |_| H ■ JirjijLup 

t> O System Volume Information 
A bd.g ■ Users 

I> W\ Default 
[> 0 |. Public 
t> W 1 X‘ userl 


. i ^ 3 ->-j jj j> oli-LJl ^Jj>j . 6 


© te Set up backup 


Review your backup settings 

^Backup^catiorv^^^^L^ca^is^^^ 6^' Otb^ ^ 

Backup Summary: 




Items 

Induded in backup 

1 J&AII users 1 

Default Windows folders and... 

| M C:\Users\ | 

<L>3 ““'' ^‘ ULJ| Ali local data files 


Schedule: 


Every Sunday at 7:00 PM~ jlhanae schedule 

jtiuiJl cJ>3 


Save settings and run backup 


j*5 jA\ otalop^ ^Ip oSfl .7 

iSjj c aJ^*j ^.jJD I&jL^I 

c j>o olSC« oLlLJI 

JuojJ Ajj j. 2 Olij! wL>Jj>o 


£.wLJ!j obljp^l ^j>o) jji! ^1 p hs9.>s\\i .8 

caJ^*JI Ijlj ^-wwjJI aJ^*j 

djlpLvV (J j*^L*y J Jj 

L^_>cJ! AP ^ C <wJ li bi I A^ob* C 0 w\j w\p 


Lgpl>-^lp Jl^pIj t ol&LJl ^C cih l)ISC« 

t- 

.(Backup and Restore) ^L.2/1 ^b^JI J*-b <.(Restore) jJadl .»Ij^u-L 


13 J?UJ 
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L? b Jj^>J1 ^Lp Ij^li jl$sJl 1 a» djS sj Ol 4-^0 JaJ-b jLf>- c5^ < _ s x=— 

IjUa^-t jl (Domain Controller) aJIp jIUj ^Jl'U 

aSLjuJI oIjap o! c(DNS) a^Jj>JI oJj^j ca.^^*! J^sJ- qa jl^_>- ^!l c_ 3 ^>cJI a*Jj>- ajjJ ^jJIj c(DC) 

^ip Sj^s>-\ b-i yC^ dJJij Lg-^JžJ oj^->-^l ^ (DNS) OljAP j-& (DC) ^?Ij>JI 

. aSC^J! l)1jAP Vjj ^*i^\ l g y2JtJ 

c(...oIaJU a 5 "jU^» capLL? iJ^ 4 ) ^51 l-j!jL?^- ^jj Lo^J 

ca^w*»L>c^<»J! i ^Jjla) c(... jp!^3 

. (... oljl^-'Vl 

.(System) ^1 cpUJJ! ^ c(Control Panel) ^1 cpUJJ! .1 


Cnmnutpr name Hnmain anH wnrlrnrnnn cpttinnc 

Computer name 

win7-PC2 

'^Change settings 

Full Computer name 

win7-PC2 


Computer description: 



Workgroup: 

W0RKGR0UP 




System Properties 


Bež 


Computer Name | Hardvvare | Advanced 1 System Protection | Remote 


ti$B 


Windows uses the following information to identHy your Computer 
onthe network. 


Computer description: 

Forexample: "Kitchen Computer" o^Mar/s 
Computer". 

Full Computer name: win7-PC2 

VVorkgroup: W0RKGR0UP 


To use a vvizard to join a domain or workgroup, click I j£| 

Network ID. I---- 


To rename this Computer or change its domain or 
workgroup, click Change. 


Change... 


tj\ c (Change Settings) jUJl L-tUJJi .2 

.“oblJlpVl j^is” 

^ Aj>~ć>j JJ jL^>Jl oUji*v» aJš^-*>C c—.3 


Computer Mame/Domain Changes 

You can change the name and the memberehip of this 
compAJter Charrgea might affect access to network nesounces. 
More infamnationl 


Computer name: 
win7-PC2 

Fuill Computer name: 
win7-PC2 


More... 

Member of 
© Domain: 


@i VVorkgnoup: 
WORKGROUP 


| Cancel 


oUjL^ JUo! J^4 ^ (Change) oSlI ^ .4 

LJL>- c(win7-PC2) ^ 

OjSoj t (WORKGROUP) a 

p 

.aJC' ^ j 1 -^ 3^ 































c(WORKGROUP) ^ (Domain)^ LT .5 

£ £ ^ 

CjhJjt* Jp jhg^dl Ol •TS'"bjj (^J!) Jp ajbžjl (_£jJI <Jb>ob ^Žjj 

(DNS) j (IP) iSLlJI oJp J caSCISI 



Computer Name/Domain Changes 

You can change the name and the memberehip of this 
Computer. Changes might affect access to network resounces. 

More information 


Computer name: 
win7-PC2 

Full Computer name: 
win7-PC2 


Memberof 

® Domain: _ 

technostreamJocal 

© VVorkgroup: 

|WQRKGROUP 


[_ OK _1 | Canoel | 


jLg^Jb cijL«^1*^# 




y>j (aJujJI ai_$j (username/password) jjJI iUS'j \> Si\ 

f t. * 

.(Administrator) aJp JUj cidaPs/l j\ ciSjJI U lp 



JjLiu eilpl iiJL* ■ . JI <__j>-JI siib oiJ j^.1^*■ - 

jh^^JI ^ 1>JI jL^eJI JI i_JpjJI 2JjlSC«b o^ll Oj'o 

4jbS~ (J*>h>- JI (J^>-aJI jl 4 j>jL»JI jjjCdl 

a^-l c t4 \” jjb lpj*a* (^~*jaJl 

c(msalah) ^b <Jy-jJI JSlI JbuJl j J 

^jjJl JI (Mohamad Salah) ^^pJb ^UJI 
.^JJCII ^Jl ilUJ ajUol ^jJl t(technostream.local) 


.6 

.7 

.8 


Computer name, domain, and workgroup settings 


Computer name: 

Full Computer name: 
Computer description: 
Domain: 


win7-PCl 

win7-P Cl.TechnoStream.local 

TechnoStream.local 


dJJij I Jsj jj (System) J JuJ^- 

.I jt»UJI J*>t>- 


File Action View Help 



<s» i afBl -r □ i ss c 

Igb 1 B n l 

% %. i ? m '& 

3 Active Direcbory Users and Comput 

Name 


E1 C3 Saved Queries 

(|SIWIN7-PC1 

Computer 

E1 J^l TechnoStream.local 

B Lt“) Builtin 

b la waiaa 

B gj9 VV3N7-PC1 

B fljgl VVIN7-PC2 

B JaŽl Domain Controllers 

#WIN7-PC2 

Computer 


: JSl JSCJl J LS (JI 

























































.(^i^Jl) 1# ^ ^1 (Roles) jljiVl J*>U- dJJij (File Services) c-~sj ^ oS'l" . 1 

* f 

. (Login) (^1 (,^yp[pxi\ ajLwwoo ^)l Jlx>-I .2 

. AjIaL« ^ <^JlL* t J L ^^ j>s-iui! I jjk • 2 

. AjI^SsJIj S$.ljiiil jt -ka 5$. Ijiiil AJIS2»I ^w\JL )j c AjIjLU ^]| JjJlj ^pwb>s^ ć)l ^wb^ivww<Jl l5 1p 


.4 


Au SHARE Properties | SS 1 

General] Sharing j Security j Previous Versions j Customize 


Network Rle and Folder Sharing 

i 


SHARE 

Shared 


Netvvork Path: 
\\Admin-pc\share 


Advanced Sharing 

Set custom pefmissions, create multiple shares, and set othe 
advanced sharing options. 


$ Advanced Sharing.. 


Advanced Sharing 

0 Share this folder 
Settings 
Share name: 


Add 


Remove 


Limit the number of simultaneous users to: 
Comments: 


Caching 


Permissions for SHARE 


Share Permissions 


Group or usernames: 



Permissions for Everyone 


Allovv 


Deny 


Full Control 

SI 

n 

Change 

m 

□ 

Read 

m 

o 


JČOi sUa<tJl (Share Permissions) oL^*>L^Jl ^ ^ OjU SU* 


< — % j c A^ojj (5) — i A-J! (J j*p >- c (shćtre) aS”*jL lS j ^ 

j .(permissions) oL>-*>Lkl JuJ^j J^U- ^ dkj JI Uj caJ! ^ ^J\ 

I Jjfc ^ 1^1 Aj^jJ^ L 4 J CC-i-kJl J yP jJJ ( jp\s*J*\ 4}[+p\ AjlS2«l ^7^1 J^SkJl ^9 

?*LšlS\J! dJkj 


£■ Favorit« 

■ Desktop 
JO Dovvnloađs 
H Recent Places 


Name 

A, Capture_sharel 
[fc Capture_share2 


Date modified Type Siže 

8/25/2017 8:05 PM PNGimage 23 KB 

8/25/2017 8:05 PM PNGimage 31KB 


3 Libraries 
1 Documents 
Music 

B P'rtures 
0 Videos 


# Computer 

Local Disk (O) 

© CD Drive (D:) VirtualBox Guest Additions 

Netvvork 
;f VBOXSVR 
i9 wiN7-pa 
riP wiN7-pa 
i share 

)■ WIN-IQV4NET85GV 



| TtyAgain | Cancel | 


A^lSsJl dA(,_£ 41l B-dJl J 








































































. (j* jlw\j>Jl '. 

^ll jj-2 */g *$ C j£* !wLft Ć)^^J L®wLxP C (DC) ^jw^^w\J| 0$^*^) ^]| liLj>"l ^lx>cj 

£ 

i(j»j~~}\) J^*-io ^»Ušj ^ JI [ ^J>!j‘J^\ (_£jUl jl-C>Jl J*>U- ^ 4 jC^ pSJ <_$iJlj 4 (ping) <J“>^>- Q* JUaJ^lj 

% 


A^>-jL>tJI ol^š-JuJJ 4jlijlj <C1 >-IjJ1 oISL-žJIj ^^»jjJl ( J^>-I,5 <_£jbJI jIjjJI i_3ULl J?LiuJI Iaa ^ Jjj tj_gJ 


.(Windows Firewall) js* 


.1 


m Windows Firewal[ 


Turn Windows Firewall on or 
off 

Allow a program through 
Wi n cl ows Firewall 


Windows Firewall 

Windows Firewall can help prevent hackers or malicious softwarefrom gaining access to youi 
Computer through the Internet or network. 


H ow d o es : a f i r ewa II he lp p rat e c t m y c o ni p u t e r ?j 


$ Windows Firewall is helping to protectyour Computer 

Windows Firewall is on. 

Chanoe s.ettinas 

Inbound connections that do not have an exception are blocked. 

Display a notification when a program is blocked: 

No 

Network location: 

Domain network 

What are network locations? 



A^aJI jLx^-l q* ^jldl j!w\j>JI c-3UjIj ^.3 ol l £t j!w\j>JI j^Jip j! ajISs^I jl^>o . 2 


.(Off) 


. (On) c^jUI jlwbJ! IwL& 



* Windows Firewall Settmgs 


General | Exceptions | Advanced | 


*1 




Windows Fiirewal is helping to protedt your Computer 


Windows Firevvall can help prevent hackers or malicious sofhware ffom gaining 
access to your Computer through the Internet or a network. 



This setting blocks ali outside sources frorn connecting to this 
Computer, except fbr those unblocked on the Exceptions tab, 


r Block a II1 neoni 1 ng con n ectio n s 

Select this option when you connectto less secure networks. Ali 
esceptions will be ignored and you will not be notified when 
Windows Firewall blocks programs. 


r off 

Avoid using this setting. Turning off Windows Firewall will make this 
Computer more vulnerable to hackers or malicious software. 
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